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SECTION  I 
INTRODUCTION 

The  need  for  providing  processing  information  on  new  resins  in  this 
laboratory  requires  obtaining  the  reaction  kinetics  for  polymerization  of 
these  resins.  The  kinetic  parameters  can  then  be  used  to  generate 
reaction  window  plots.  Because  of  the  exothermic  nature  of  these 
polymerization  reactions,  differential  scanning  calorimetry  (DSC)  is  an 
effective  method  to  obtain  the  kinetic  parameters. 

A  number  of  methods  have  been  reported  in  the  literature  for  deter¬ 
mining  reaction  kinetics  by  DSC.  Many  of  these  attempt  to  obtain  the 
kinetic  parameters  from  a  single  DSC  scan.  A  review  of  some  of  these 
has  appeared  recently  (Reference  1).  Single  scan  DSC  kinetic  analysis 
has  inherent  difficulties  especially  when  the  reaction  order  is  not 
known  or  if  the  reaction  rate  data  do  not  justify  the  use  of  a  reaction 
order  function.  The  consequences  of  the  use  of  single  scan  kinetics 
were  well  described  by  Flynn  and  Wall  (Reference  2)  for  the  analogous 
case  of  thermogravimetric  analysis.  In  this  report,  the  use  of  the 
Friedman  method  of  kinetic  analysis  of  thermogravimetry  (Reference  3) 
is  applied  to  DSC  measurements  of  resin  cure. 
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SECTION  II 
THEORY 


1.  KINETIC  ANALYSIS 


Let  us  define  a  variable  a,  the  conversion  factor  (0  <  a  <  1),  which 
is  the  amount  or  fractional  conversion  of  reactants  to  products.  In 
general,  r,  the  rate  of  the  process  can  be  considered  to  be  a  product  of 
factors  involving  both  a  and  temperature: 


r=^f=k(T)f(a)  (1) 

The  rate  is  also  a  function  of  pressure,  but  for  our  purposes  pressure 
is  a  constant  and  will  be  neglected,  k  is  called  the  "rate  constant" 
and  is  independent  of  the  concentrations  of  the  reactants  but  is  a 
function  of  temperature. 

The  dependence  of  k  upon  T  is  usually  given  by: 


d(ln  k) 
dT 


(2) 


where  T  is  the  temperature,  R  is  the  usual  Gas  Constant,  and  the  activation 
energy  E^  is  constant.  Hence,  the  familiar  Arrhenius  equation  arises 
upon  integration: 

.fa 

k  =  A  eRT  (3) 


and  the  activation  energy  is  interpreted  as  the  energy  needed  for  a 
molecular  species  to  become  reactive.  In  a  reacting  system  an  equilibrium 
exists  between  ordinary  and  active  molecules.  E^  is  the  difference 
between  the  average  energy  of  the  active  molecules  and  the  average  energy 
of  all  the  molecules.  The  two  averages  must  have  the  same  temperature 
dependence  for  the  Arrhenius  equation  to  be  valid  (Reference  4). 
Substituting  Equation  3  into  Equation  1  yields 

^  =  Ae-E/RTf(a)  (4) 


i 
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The  other  factor  in  the  rate  equation,  f(a),  is  generally  derived 
experimentally  by  plotting  different  functions  of  a  against  time.  As  an 
analogy  to  many  chemical  reactions  in  solution  one  might  consider  f(a) 
to  be  of  the  form: 

f(a)  =  l-a)n  (5) 

where  n  is  called  the  order  of  the  reaction,  In  this  case  since  con¬ 
version  is  used  rather  than  the  usual  kinetic  form  which  utilizes  some 
form  of  concentration  of  reactant(s),  this  should  be  more  appropriately 
called  the  "apparent"  order.  If  the  volume  change  during  reaction  were 
known,  conversion  units  could  be  converted  to  concentration  units. 

The  simplest  case  of  Equation  5  is  when  n  =  1  or  a  first  order 
reaction.  Then,  if  temperature  is  constant.  Equation  1  reduces  to 

da/dt  =  k  (1 -a)  (6) 

or  the  rate  of  change  of  conversion  decreases  proportionally  with  the 
concentration  of  reactant(s). 

While  an  expression  of  the  form  of  Equation  5  is  not  always  valid, 
particularly  in  bulk  reactions,  it  still  represents  a  useful  starting 
point  for  describing  experimental  reactions.  In  the  case  of  solid  state 
or  viscous  state  reactions,  however,  any  kinetic  analysis  of  experimental 
data  should  not  initially  require  a  reaction  "order"  form  of  rate 
dependency. 

Consider  experiments  conducted  under  different  conditions,  e.g., 
different  heating  rates,  such  that  a  certain  constant  degree  of 
conversion  (a)  is  attained  for  each  experiment  at  different  temperatures. 
Then  assuming  that  f(a)  is  not  a  function  of  temperature,  i.e.,  the 
mechanism  does  not  change  over  the  temperature  range  considered. 

Equation  1  can  be  rewritten: 

ln  3? =  -  It  +  ln  Af  (a)  (7) 
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Since  a  is  a  constant,  f(a)  is  also  constant  and  the  second  term  on 
the  right  side  of  Equation  7  is  a  constant.  Thus,  a  plot  of  In  da/dt  vs.  1/T 
for  the  several  experiments  should  yield  a  straight  line  with  a  slope 
equal  to  -E/R  and  an  intercept  equal  to  In  Af(ot).  An  activation  energy 
can  be  obtained  without  making  any  assumption  as  to  the  reaction  "order" 
or  rate  dependency.  Repeating  this  process  at  different  values  of  a 
can  verify  that  the  activation  energy  is  indeed  constant  during  the 
course  of  the  reaction.  If  not,  it  indicates  that  Equation  4  is  not  a 
valid  representation  of  the  reaction  and  alternate  expressions  should 
be  tried. 


Having  determined  an  average  Ea  over  the  whole  reaction  as  described 
previously,  values  of  da/dt  and  T  at  various  values  of  a  can  be  substituted 
into  Equation  6  giving  Af{a)  as  a  function  of  a.  The  rate  dependency  can 
be  determined  in  this  manner  without  having  to  assume  any  a  priori 
functionality.  If  a  plot  of  In  Af(a)  vs.  In(l-a)  results  in  a  straight 
line  then  the  slope  of  that  line  gives  the  reaction  order  n  of  Equation  5 
as  well  as  the  pre-exponential  factor  A.  If  the  plot  is  not  a  straight 
line  either  some  other  functional  form  can  be  tested  or  a  numerical 
table  of  Af(a)  vs.  a  may  have  to  suffice,  as  described  below. 

Having  obtained  the  kinetic  parameters,  one  can  utilize  them  to 
predict  the  behavior  of  the  reacting  system  under  a  variety  of  isothermal 
reaction  conditions.  This  is  displayed  in  a  so-called  "reaction  window 
plot,"  the  source  of  which  can  be  described  as  follows: 


If  temperature  is  held  constant.  Equation  4  can  be  rearranged  and 
integrated  to  yield  ^  T 


h 


a 


da  _  -E/RT 

AfR-  e 


/ 


dt 


(8) 


The  left-hand  side  of  Equation  8  is  a  function  of  a  which  we  can 
call  g(a)  and,  if  the  functional  form  of  f(a)  is  known,  can  be 
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expressed  analytically.  If  not,  g(a)  as  a  function  of  a  can  be  obtained 
by  numerical  integration  of  1/Af(a)  as  a  function  of  a.  Thus,  Equation  8 
becomes 

g(a)  =  te'E/RT  (9) 

or  rearranging  and  taking  logarithms  of  both  sides, 

In  t  =  •  y  +  In  g(a)  (.10) 

which  relates  reaction  time  to  extent  of  conversion  for  each  temperature. 
Plots  of  In  t  vs.  1/T  will  give  parallel  straight  lines  for  each  extent  of 
conversion.  These  are  called  reaction  window  plots  since  they  indicate 
how  long  one  can  process  reactants  before  any  appreciable  reaction  has 
occurred  and  how  long  one  must  heat  them  at  any  given  temperature  before 
the  reaction  is  essentially  complete.  It  is  for  this  reason  that  our 
reaction  window  plots  show  lines  for  a  =0.05  (5%  conversion)  and 
a  =  0.95  (95%  conversion)  as  well  as  a  =  0.5  (50%  conversion),  to  show 
the  extremes  of  the  reaction.  It  should  be  emphasized  that  while  1/T 
is  plotted  on  the  abcissa  of  the  reaction  window  plots,  the  plots  display 
times  for  isothermal  reactions. 

2.  DIFFERENTIAL  SCANNING  CALORIMETRY 

Differential  Scanning  Calorimetry,  first  described  in  1964  (Reference  5), 
is  a  scanning  thermal  analysis  technique  utilizing  insulated  sample  and 
reference  holders  maintained  at  the  same  temperature  by  a  closed  loop 
electrical  system  (Figure  1).  The  energy  per  unit  time  absorbed  or 
released  by  the  sample  is  exactly  compensated  by  a  corresponding  increase 
or  decrease  in  the  electrical  power  to  the  heaters,  such  that  equivalent 
temperature  of  the  two  holders  is  maintained.  The  measure  of  the 
electrical  power  applied  is  equivalent  to  the  heat  flow  of  the  system 
to  the  sample.  Thus,  the  DSC  is  an  energy  measuring  device,  while  other 
familiar  thermal  analysis  instruments  (such  as  differential  thermal 
analysis,  (DTA))  are  temperature  measuring  devices. 
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Sample  Temperature 
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Figure  1.  Differential  Scanning  Calorimeter,  Simplified 

Diagram  (Modification  of  Drawing  in  Reference  8) 


Reference  Temperature 
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A  simplified  view  of  a  thermal  analysis  cell  is  shown  in  Figure  2. 

The  sample  and  its  holder  are  at  temperature  T  ,  the  thermal  energy 
source  is  at  temperature  T  ,  and  the  total  resistance  to  the  heat  flow 
dq/dt  is  R,  a  sum  of  resistance  between  the  pan  and  the  sample,  and  the 
resistance  of  the  sample  itself.  If  care  is  taken  to  insure  good  thermal 
contact  between  the  sample,  the  pan,  and  the  heater,  the  thermal 
resistance  can  be  minimized,  but  it  is  an  effect  which  must  be  compensated 
for  in  DSC  measurements. 


If  we  assume  that  the  temperature  of  the  sample  and  pan  are  uniform 
and  equal,  and  that  the  heat  capacity  of  the  sample  and  pan  and  the 
thermal  resistance  R  are  constant  over  the  range  of  interest,  then: 


dh  _  r  dTs  dq 

dt  ~  s  ~  dt 

at 


(id 


JL 

where  the  sample  produces  heat  in  an  exothermic  reaction  (dh/dt  is 
considered  positive  for  an  exothermic  reaction).  Heat  flow  dq/dt  to  the 
sample  is  taken  as  positive,  and  Equation  11  indicates  that  heat  either 
produced  by  the  sample  or  absorbed  from  the  energy  source  must  increase 
the  sample  temperature  or  be  lost  to  the  surroundings.  The  heat  loss  is 
controlled  by  the  value  of  R,  and  in  an  analogy  with  electrical  circuits, 
the  heat  current  is  equal  to  the  potential  difference  (temperature) 
divided  by  the  resistance: 


(12) 


This  is  Newton's  Law,  the  thermal  analogy  of  Ohm's  Law.  If  we  take  the 
time  derivative  of  Equation  12 


and  if  we  consider  a  sharply  melting  standard  material  such  as  indium, 

dTs 

— rr  =  0  during  melting.  Hence,  during  melting,  the  slope  of  the  curve 
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dfnt)  dTD 

generated,  v^/,  is  equal  to  the  programmed  temperature  rate  -j^-  divided 

by  the  thermal  resistance  R.  This  provides  the  correction  method 

commonly  used  in  DSC  analysis:  a  value  of  R  is  calculated  for  each  heating 

rate  used  in  scanning  a  sharply  melting  standard  (indium),  as  shown  in 

Figure  3. 

This  value  of  R  is  then  used  to  calculate  the  actual  temperature  at 

any  point  on  an  actual  data  curve  of  interest.  For  example,  in  Figure  4, 

the  true  temperature  at  the  peak  height  is  not  T. ,  but  is  actually  found 

dT  1  ^ 

to  be  Tg  by  constructing  a  line  of  slope  ^  ^  from  the  peak  height  at  A 
to  the  intercept  on  the  temperature  axis.  This  correction  typically 
ranges  from  0.2°  for  an  ultra  pure,  sharply  melting  material  to  several 
tens  of  degrees  for  other  less  pure  materials  with  broad  melting  curves 
or  curves  showing  other  thermal  phenomena  (Reference  6). 

Obviously,  the  greatest  accuracy  in  temperature  measurements  is 
achieved  with  small  sample  size,  proper  encapsulation  in  the  sample  pan 
(i.e.,  no  bending  of  the  flat  pan  bottom),  and  slow  heating  rates.  A 
balance  between  sensitivity,  which  increases  with  scan  rate,  and  accuracy 
is  possible  by  reducing  thermal  resistance  by  experimental  techniques 
and  performing  a  correction  for  thermal  lag  and  scan  rate  error. 


Another  error  considered  is  that  of  absolute  calibration  error  and 
scan  rate/temperature  nonlinearity.  The  usual  method  of  correcting  for 
the  latter  effect  involves  measuring  melting  points  of  a  number  of  standard 
materials  and  calculating  a  polynomial  fit  between  the  Tm's  and  the 
indicated  temperatures  (Reference  7).  The  correction  was  not  accomplished 
in  this  study  since  over  the  limited  range  of  temperatures  involved,  the 
error  is  not  large,  and  a  linear  correction  was  applied  instead.  The 
error  due  to  inaccuracy  in  the  calibration  points  and  the  scan  rate  error 
can  be  described  by 


true 


=  Tobs  -  C  dT/dt  +  D 


(14) 


where  the  coefficients  can  be  evaluated  from  two  melting  points. 
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3.  KINETIC  ANALYSIS  BY  DIFFERENTIAL  SCANNING  CALORIMETRY 

The  Differential  Scanning  Calorimeter  (DSC)  produces  a  plot  of  dH/dt 
versus  time  t  (or  temperature  T),  where  dH/dt  is  either  the  rate  of  heat 
input  (endotherm)  or  heat  output  (exotherm)  in  mill icalories/second. 

The  total  area  under  the  thermogram  curve  (Figure  5)  defines  the  heat  of 
reaction  AH.  The  area  of  a  small  section  of  this  peak,  a,  corresponds 
to  the  fractional  heat  evolved  up  to  time  t  (or  temp  T)  and  is  proportional 
to  the  extent  of  conversion  (a). 


a 


(15) 


or  more  generally 

t 

/  3?  dt 

lo 

where  t  is  the  time  for  the  onset  of  the  exotherm  or  endotherm. 
o 


Q-  CL 
c+  IC 
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Figure  5.  Typical  Differential  Scanning  Calorimeter  Curve. 

Indicated  is  the  Partial  Peak  Area,  a;  the  Total  Area 
Is  Equal  to  the  Heat  of  Reaction,  AH.  Tg,  T5Q,  and  Tg5 

are  respectively  the  temperatures  for  5%,  50%,  and  95% 
completion  of  the  reaction. 
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SECTION  III 
EXPERIMENTAL 


1 .  INSTRUMENTATION 


Thermal  data  were  obtained  using  a  Perkin  Elmer  DSC-2  differential 
scanning  calorimeter  with  analog  output  display  on  a  Perkin  Elmer 
Model  56  strip  chart  recorder.  BCD  temperature  output  and  heat  signal 
from  the  DSC  were  recorded  on  punched  paper  tape  by  means  of  a  Hewlett- 
Packard  Model  2570A  Coupler/ Controller,  a  Hewlett  Packard  Model  3480B 
Digital  Voltmeter,  and  a  Teletype  Corporation  Model  33  teletype. 
Computer  calculations  were  performed  on  the  WPAFB-ASD  Computer  Center 
Cyber  175,  and  all  programs  were  written  in  Fortran  Extended. 


2.  CALIBRATION 

The  DSC  was  calibrated  in  the  manner  described  in  the  operations 
manual  (Reference  8).  Cooling  rates  were  carefully  controlled  to  avoid 
super  cooling  of  the  standards.  Absolute  temperature  calibration  was 
checked  by  examining  the  melting  points  of  high  purity  indium  and  lead  at 
different  heating  rates,  and  constructing  a  temperature  correction  curve 
for  each  heating  rate,  the  intercept  and  slope  of  which  were  calculated 
in  program  kinetic  (Appendix  B).  Program  CALIB  (Appendix  A)  was  used 
to  determine  the  value  of  the  thermal  resistance  factor  (TR)  for  each 
scanning  rate.  This  program  performs  a  peak  analysis  of  the  melting 
endotherm  for  the  standard,  and  prints  out  the  values  of  TR  and  the 
observed  melting  point  (Appendix  A. 2).  CALIB  is  a  modified  version  of 
a  standard  program  provided  to  DSC  users  by  The  Perkin  Elmer  Corporation 
(Reference  7). 

3.  DATA  COLLECTION 

Data  for  each  material  was  collected  for  a  set  of  at  least  four  heating 
rates.  The  coupler/controller  was  used  to  initiate  the  temperature 
program  of  the  DSC,  and  measurements  of  the  signal  voltage  were  made  by 
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the  DVM  at  intervals  of  0.8  seconds  or  longer  (limited  by  the  maximum 
punching  rate  of  the  teletype).  For  each  specimen,  three  runs  were  made. 
First  a  scan  of  the  empty  sample  pan  was  performed  to  provide  a  back¬ 
ground  level,  then  the  sample  was  introduced  into  the  pan  and  data  was 
collected  through  the  temperature  program.  The  background  scan  was 
subtracted  from  the  peak  data  scan  to  produce  a  corrected  data  set 
(Reference  9).  After  completion  of  the  curing  scan,  the  sample  was 
rescanned  to  determine  if  cure  was  complete  and  to  determine  a  glass 
transition  temperature  (Tg).  Samples  were  weighed  before  and  after 
scanning,  and  all  samples  were  scanned  under  a  nitrogen  atmosphere. 

Sample  DSC  scans  are  shown  in  Figure  6. 

4.  DATA  REDUCTION 

Punched  paper  tapes  were  either  converted  into  punched  cards  using  a 
utility  program  or  were  read  directly  onto  a  disk  file  by  remote  terminal 

■  f  S' 

After  checking  the  data  to  eliminate  any  obvious  errors,  the  program 
KINETIC  in  Appendix  B  was  executed.  Sample  data,  required  data  cards, 
and  typical  output  of  KINETIC  are  listed  in  Appendixes  B.l,  B.2,  and  B.3, 
respectively. 

5.  COMPUTER  PROGRAMS 

Several  computer  programs  have  been  utilized  to  perform  the  kinetic 
analysis.  Each  will  be  summarized  briefly  and  the  main  subroutines  will 
be  listed  and  their  functions  described.  Those  subroutines  which  are 
identified  with  an  asterisk  are  unmodified  or  slightly  modified  versions 
of  standard  Perkin  Elmer  routines,  and  are  printed  with  the  permission 
of  the  Perkin  Elmer  Corporation,  Norwalk,  Connecticut  (Attn: 

Dr.  Bruce  Castle). 

a.  Program  KINETIC  (see  Volume  II  for  program  listing) 

This  program  is  a  general  data  reduction  program  for  transforming 
raw  data  from  the  DSC  into  conversion  rate  versus  time  or  temperature 
data  for  kinetic  analysis.  Kinetic  parameters  are  ultimately 
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produced,  including  activation  energy  and  reaction  order.  Each  subroutine 
will  be  summarized  briefly  to  indicate  its  function. 

KINETIC  -  Calls  individual  subroutines  depending  upon  mode  of 
operation,  repeats  for  multiple  data  sets.  Comments  list  all  data 
formats. 

PRELIM  -  Initializes  control  constants,  reads  input  cards  to  select 
options  and  to  set  values  of  thermal  resistance  and  scan  rate  temperature 
correction  factors. 

INREAD  -  Reads  data  file  for  scan  rate,  range,  initial  temperature, 
and  data  rate  information  followed  by  raw  data  for  each  curve.  Calls 
INPUTT  for  actual  reading  of  the  raw  data.  If  background  subtraction 
option  used,  calls  SUBBAK  which  in  turn  uses  IN PUTT  to  read  background 
data.  Calls  COUPLR  to  analyze  each  peak. 

COUPLR  -  Peak  processing  subroutine,  applies  thermal  resistance  and 
scan  rate  corrections,  senses  the  peak,  truncates  if  desired,  applies 
baseline  correction,  fills  the  two  main  data  arrays  (DHDT  and  TEMP), 
and  copies  the  data  to  the  output  data  file  if  desired. 

CVPLOT  -  Cal  comp  plotting  routine  for  the  set  of  up  to  six  curves 
for  a  graph.  f 

PREKIN  -  Calculates  area  under  a  curve  and  cumulative  areas  for  0.01 

dc 

intervals  of  conversion.  Data  is  interpolated  to  calculate  c,  time, 
and  temperature  for  each  value  of  c  from  0.01  to  0.99.  Calls  subroutine 
TGA3  for  kinetics  analysis. 

TGA3  -  Modified  subroutine  TGA3  from  Reference  10. 

P0STLM  -  Reinitializes  to  the  main  program  or  terminates  execution 
if  job  is  complete. 

FITY  -  Utility  for  FT. 

FT  -  Performs  a  three-point  fit  and  interpolate  operation. 
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NUC005  -  Controls  page  skips  and  numbering  and  title  printing  for 
printer  control. 

NUC008  -  Writes  benchmarks,  elapsed  running  or  execution  time  and 
time  since  last  call . 

PRPLOT  -  Calls  subroutine  GP  to  produce  a  one  page  printer  plot  of 
data  when  requested  by  various  calls  in  the  main  subroutines.  Provides 
the  proper  heading  for  the  plot  depending  upon  the  value  of  N  in  the  call. 

SUBBAK  -  calls  INPUTT  to  read  the  background  data,  and  subtracts  point 
by  point  since  the  data  are  required  to  be  at  the  same  starting  temperature 
and  data  rate. 

TEMPTR  -  Corrects  a  given  temperature  for  thermal  resistance  and 
applies  the  scan  rate  correction. 

TK  -  Utility  for  FT. 

KINETIC  -  also  uses  some  utility  routines  listed  under  program  CALIB. 

b.  Program  CURE 

This  program  uses  the  output  kinetic  parameters  from  program  KINETIC 
to  produce  a  processing  window  plot.  This  plot  indicates  time-temperature 
factors  for  various  degrees  of  cure  desired.  The  program  consists  of 
only  one  main  routine  (CURE),  which  reads  kinetic  factors  from  the 
teletype  or  g(a)  data  from  a  file  (from  KINETIC).  The  temperature  - 
cure  time  -  cure  amount  (degree  of  conversion)  relationships  are  then 
calculated  and  plotted  in  a  convenient  graphic  form  on  the  plotter. 

(See  Appendix  C  for  input  and  output). 

c.  Program  CALIB 

This  program  is  a  modified  version  of  a  Perkin-Elmer  Co.  supplied 
routine  to  calculate  the  calibration  constants  for  the  DSC.  it  locates 
the  melting  peak  of  the  standard  employed  after  subtracting  baseline 
curvature,  calculates  a  least-squares  background  on  either  side  of 
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the  peak,  integrates  the  peak  (to  find  heat  of  fusion),  and  locates  the 
true  melting  temperature  for  that  peak.  Subroutines  included  in  this 
program  are: 

CALIB  -  Main  routine,  reads  sample  identification,  and  other  data 
about  the  standard,  calls  INPUTT  to  read  peak  and  background  data, 
locates  the  maximum  (calls  IMAX),  beginning  and  end  of  the  endotherm 
(calls  PEAK  twice),  and  integrates  (INTGRA).  The  leading  edge  of  the 
peak  is  considered  to  be  indicative  of  the  thermal  resistance  (TR)  of 
the  system  at  that  scan  rate,  and  subroutine  DER  is  used  to  obtain  the 
maximum  slope  of  that  edge.  The  area  heat  constant  which  converts 
encoder  readings  (ordinate  values  from  the  coupler-controller)  to  cal /sec 
in  absolute  units  is  obtained  from  the  area  of  the  peak  and  the  heat  of 
fusion  of  the  sample.  TR  is  applied  to  the  peak  maximum  to  obtain  the 
true  melting  temperature  for  the  standard.  A  printer  plot  of  the  data 
and  all  values  of  constants  are  then  printed.  The  program  cycles  through 
as  many  data  sets  as  desired. 

INPUTT  -  Reads  the  input  file  for  raw  data  and  fills  array  Y  or  YB 
with  M  or  MM  points. 

The  following  utility  routines  are  used  by  either  KINETIC  or  CALIB 
or  both: 

*BASE  Calculates  the  value  of  the  baseline  at  a  point  given  the 
intercept  and  slope  of  the  baseline  function. 

*DER  Calculates  the  derivative  at  a  point  in  an  array. 

*GP  Produces  one  page  line  printer  plot  of  the  data  requested. 

*IMAX  Finds  the  maximum  value  of  an  array. 

*INTGRA  Performs  a  Simpson's  Rule  integration. 

*INVT  Finds  the  data  point  index  for  a  given  temperature  (not  valid 
after  thermal  resistance  correction  is  applied). 

*PEAK  Locates  the  beginning  of  a  peak  in  an  array  of  ordinate  data. 

♦SLOPE  Applies  a  least  squares  fit  to  ordinate  data  to  obtain  a 
straight  line  approximation. 
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*TEMPT  Calculates  the  temperature  of  a  data  point  knowing  the  initial 
temperature  and  the  scan  rate. 

*TEMPTR  Calculates  the  thermal  resistance  corrected  temperature  of  a 
data  point. 

*YAV  Finds  average  values  of  an  array. 
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SECTION  IV 

RESULTS  AND  DISCUSSION 

DSC  curves  for  the  reaction  of  an  acetylene  terminated  sulfone  resin 
(Reference  11)  are  shown  in  Figure  7.  The  values  have  been  corrected 
for  baseline  and  only  show  deviations  from  the  baseline. 

It  should  be  noted  that  the  integration  of  the  DSC  curves  is  as  a 
function  of  time,  not  temperature,  so  that  the  abscissa  actually  used 
for  the  integration  is  the  elapsed  time  from  the  beginning  of  the  exotherm. 
Integrations  are  accomplished  utilizing  computer  programs  that  interpolate 
the  integrated  values  to  integral  percent  conversions,  i.e.,  for  Aa  =  0.01, 
The  data  for  da/dt  are  plotted  on  a  log  scale  vs.  1/T  in  Figure  8.  The 
numbers  beside  each  curve  refer  to  the  heating  rate  in  degrees  per  minute. 
Points  on  each  curve  at  a  constant  value  of  a  should  describe  a  straight 
line  in  accordance  with  Equation  7.  Two  such  lines  are  drawn  on  Figure  8, 
one  for  a  =  0.5  and  the  other  for  a  =  0.8.  The  computer  program  evaluates 
the  slope  of  the  straight  lines  for  each  value  of  a  thereby  determining 
the  activation  energy  as  a  function  of  extent  of  reaction.  If  all  the 
lines  are  essentially  parallel  as  in  the  case  for  this  example,  a  single 
reaction  is  assumed  whose  activation  energy  is  given  by  the  average 
obtained  from  the  slopes  of  the  straight  lines.  Lack  of  constancy  of 
activation  energy  as  a  function  of  conversion  (and  also  temperature)  is 
evidence  for  a  more  complex  reaction  scheme,  and  a  warning  not  to 
proceed  further  with  this  method.  In  this  case  the  slopes  are  quite 
constant  giving  an  average  activation  energy  of  25.06  kcal/mole.  It 
should  be  noted  that  data  on  Figure  8  for  early  stages  of  reaction 
(i.e.,  the  right  side  of  each  curve)  are  essentially  superimposable  and 
parallel  to  the  constant  conversion  straight  lines.  That  is  because,  at 
early  extents  of  reaction,  there  is  little  loss  of  reactant  and  the 
reaction  curve  follows  the  Arrhenius  function.  Only  after  significant 
reaction  has  occurred  do  the  curves  start  decreasing  in  slope  due  to  loss 
of  reactant. 
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Figure  7.  DSC  Curves  for  Acetylene  Terminated  Sulfone  Resin  Cure 
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Figure  8.  Arrhenius  DSC  Curve  Plot  for  ATS  Resin 
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Having  obtained  an  activation  energy*  it  can  be  substituted  into 
Equation  7  along  with  the  appropriate  experimental  values  to  obtain  the 
log  Af(a)  as  described  previously.  If  log  Af(a)  vs.  log  (1-a)  is  a 
straight  line  the  slope  gives  n,  the  apparent  order  of  the  reaction.  In 
this  case  the  values  are  log  A  =  8.3530  and  n  =  1.21.  These  values  are 
substituted  into  Equation  10  yielding  the  reaction  window  plot  given  in 
Figure  9.  This  plot  can  be  utilized  to  guide  processing  of  resins  as 
described  previously. 
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0392 

0392 

0393 

0392 

0393 

0393 

0393 

0393 

0392 

0393 

0393 

0393 

0392 

0393 

0393 

0393 

0393 

0393 

0393 

0393 

0393 

0393 

0393 

0393 

0393 

0393 

0393 

0393 

0393 

0393 

0393 

0393 

0393 

0393 

0393 

0393 

0393 

0394 

0393 

0393 

0393 

0393 

0393 

0393 

0393 

0393 

0393 

0393 

0393 

0393 

0393 

0393 

0393 

0393 

0394 

0393 

0393 

0393 

0392 

0393 

0393 

0394 

0393 

0393 

0394 

0394 

0394 

0394 

0394 

0394 

0  39  4 

0393 

0394 

0393 

0394 

0394 

0394 

0393 

0393 

0393 

0394 

0393 

0394 

0394 

0394 

0394 

0  39  3 

0394 

0393 

0394 

0394 

0394 

0394 

0394 

0394 

0394 

0394 

0394 

0394 

0394 

0395 

0395 

0394 

0394 

0395 

0395 

0394 

0394 

0394 

0395 

0394 

0394 

0395 

0395 

0395 

0394 

0395 

0394 

0395 

0395 

0395 

0395 

0395 

0  3  95 

0395 

0395 

0395 

0395. 

0395 

0  395 

0395 
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Volume  I 


0395  0395  0395  0396 

3395  0395  0395  0395 
0260  0126-0059-0250 
3205  0328  0383  0903 
3397  0397  0396  0396 

3396  0396  0396  0396 

3397  0396  0397  0396 
3396  0397  0396  0397 

0  81.10.7.13  INDIUM 
6.8 
5.0 
10.0 
10.0 
910.0 
3.8 


3  349 

0350 

0350 

0350 

3351 

0350 

0350 

0350 

3  3  49 

0350 

0350 

0350 

3350 

0350 

0350 

0350 

3350 

0350 

0350 

0349 

3350 

0350 

0350 

0350 

3350 

0350 

0350 

0350 

3351 

0350 

0350 

0351 

3  350 

0351 

0350 

0351 

3351 

0350 

0351 

0351 

3350 

0351 

0  351 

0351 

3350 

0350 

0351 

0351 

3351 

0351 

0351 

0351 

3352 

0351 

0351 

0351 

3351 

0351 

0350 

0351 

3351 

0351 

0351 

0351 

3351 

0352 

0351 

0352 

3352 

0351 

0351 

0352 

3351 

0351 

0351 

0349 

0009- 

-0091-0188-0276- 

3254 

0324 

0353 

0360 

0353 

0353 

0352 

0352 

3352 

0351 

0352 

0351 

3352 

0352 

0352 

0352 

0  81.10.7.14  INDIUM 

6.8 

5.0 

5.0 

5.0 

420.0 

3.8 

0307 

0307 

0307 

0307 

0307 

0307 

0337 

0307 

3307 

0307 

0307 

0307 

0308 

0307 

0337 

0307 

0307 

0308 

0337 

0308 

0308 

0308 

0308 

0308 

0308 

0308 

0308 

0308 

0308 

0308 

033  8 

0308 

3308 

0308 

0336 

0308 

0308 

0309 

0339 

0308 

0309 

0309 

0308 

0309 

0308 

0309 

0339 

0308 

3309 

0309 

0309 

0309 

3309 

0309 

0309 

0309 

0309 

0309 

0339 

0309 

0309 

0309 

0309 

0309 

3309 

0309 

030  9 

0309 

0  309 

0309 

0309 

0309 

0395  0395  0395  0395 
0399  0395  0393  0372 
0925-0993-0299-0010 
0906  0902  0900  0399 
0396  0395  3396  0395 
0396  0396  3396  0396 
0396  0397  0396  0396 
0396 


0350  0399  0399  0399 
0350  0350  0350  0399 
0350  0350  0399  0350 
0350  0350  3350  0350 
0350  0350  3350  0350 
0350  0350  0350  0350 
0350  0351  0351  0350 
0350  0351  3351  0350 
0351  0351  3350  0350 
0351  0350  3351  0351 
0350  0351  3351  0350 
0350  0351  0350  0351 
0351  0351  3351  0351 
0351  0351  0350  0351 
0351  0351  0350  0351 
0351  0350  0351  0351 
0351  0351  3351  0352 
0351  0352  0351  0351 
0339  0287  0208  0112 
0396-0296-0089  0119 
0360  0358  0356  0353 
0352  0352  0353  0352 
0352  0352  0352  0352 
0352 


0307  0307  0307  0307 
0307  0308  0307  0307 
0307  0307  0308  0307 
0307  0307  0307  0307 
0307  0306  0308  0308 
0308  0308  0308  0308 
0308  0309  0308  0306 
0309  0308  0308  0308 
0308  0308  0309  0308 
0308  0309  0308  0309 
0309  0308  0309  0309 
0309  0309  0309  0309 
0309  0309  0309  0309 
0309  0309  0309  0309 
0309  0309  0309  0309 
0309  0309  0339  0309 
0309  0309  0309  0309 
0308  0306  0300  0277 
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3223 

01*3 

00*9- 

■0052- 

■0153- 

■0253-0351-0**6 

-3538-0621- 

■0695- 

•0732- 

0578- 

■0257 

0027 

0201 

3285 

0317 

0325 

0323 

0319 

0315 

0313 

0311 

3311 

0310 

0309 

0310 

0309 

0310 

0309 

0310 

3309 

0309 

0310 

0310 

0310 

0310 

0310 

0309 

0310 

0310 

0309 

0310 

0310 

0310 

0310 

0310 

3310 

0310 

0  311 

0311 

0310 

0311 

0311 

0311 

0311 

0311 

0310 

0310 

0311 

0310 

0311 

0311 

3311 

0311 

0311 

0309 

0310 

0310 

0311 

0310 

0310 

0310 

0310 

0311 

0311 

0309 

0311 

0310 

3310 

0311 

0310 

0310 

0  81.10.7.15  LEAD 

5.5 

*.9 

20.0 

80.0 

5*0.0 

0.8 

3309 

0308 

0308 

0308 

0308 

0307 

0308 

0308 

0308 

0307 

0308 

0308 

0307 

0307 

0307 

0307 

0306 

0307 

0307 

0306 

0307 

0307 

0306 

0306 

0306 

0306 

0306 

0305 

0305 

030* 

0303 

0303 

0303 

0303 

0303 

0303 

0303 

030* 

0303 

0303 

0303 

0303 

0303 

0303 

0303 

0303 

0302 

0302 

3302 

0302 

0302 

0302 

0302 

0302 

0302 

0302 

0302  0302  0302  0302  0299  0252  0119-0038 
-3082-0013  0088  0173  0232  0266  028*  029* 
3298  0299  0300  0300  0300  0300  0300  0300 
0299  0300  0300  0300  0300  0300  0299 

0  81.10.7.16  LEAD 
5.5 
*.9 
20.0 
80.0 
5*0.0 
0.8 


3318 

0318 

0319 

0318 

0318 

0317 

0318 

0318 

0317 

0318 

0317 

0317 

0317 

0317 

0317 

0317 

0317 

0317 

0317 

0317 

0317 

0316 

0317 

0317 

0317 

0316 

0316 

0316 

0316 

0315 

0316 

0316 

0315 

0315 

031* 

0315 

031* 

031* 

0313 

0313 

031* 

031* 

031* 

0313 

0313 

0313 

0313 

0313 

0313 

0313 

0313 

0312 

0313 

0312 

0312 

0312 

0312 

0312 

0312 

0312 

0303 

0233 

0079- 

■0057 

0061 

0025 

0125 

0203 

025* 

0283 

0298 

0305 

0307 

0309 

0339 

0309 

0309 

0309 

0310 

0309 

0310 

0309 

0309 

0309 

0309 

0309 

0309 

0309 

0309 

0309 

0339 

0  81.10.7.17  LEAD 
5.5 
*.9 
20.0 
*0.0 
660.0 
0.8 

0265  026*  0265  0265  0265  0265  026*  0265 

026*  0265  026*  026*  026*  026*  0265  0265 

326*  026*  0265  026*  026*  026*  026*  026* 

026*  026*  026*  026*  026*  026*  026*  026* 

0263  026*  026*  026*  026*  0263  026*  026* 

026*  0263  0263  0263  0263  026*  0263  0263 

0263  0263  0263  0263  0263  0263  0263  0263 

0263  0263  0263  0263  0263  0263  0263  0263 


AFWAL-TR-81-4177 
Volume  I 


0263 

0263 

0263 

0263 

0263 

0263 

0263 

0263 

0263 

0263 

0263 

0263 

0262 

0263 

0262 

0257 

0217 

0135 

0025—007 1— 0076-0003 

0087 

0159 

0208 

0236 

0250 

0257 

0261 

0261 

0262 

0262 

0262 

0263 

0262 

0262 

0262 

0262 

0262 

0262 

0262 

0262 

0262 

0262 

0262 

0263 

0262 

0262 

0262 

0262 

0261 

0262 

0262 

0262 

0262 

0262 

0262 

0262 

0262 

0  81.10.7.10  LEAD 
5.5 

4.9 
<£0.0 
60.0 
56  0.0 
0.8 


0265 

0264 

0264 

0264 

0264 

0264 

0264 

0264 

0264 

0264 

0264 

0264 

0264 

0264 

0264 

0263 

0264 

0264 

0264 

0263 

0264 

0264 

0263 

0264 

0263 

0263 

0263 

0263 

0263 

0263 

0263 

0263 

0263 

0263 

0263 

0263 

0263 

0263 

0263 

0263 

0263 

0263 

0263 

0263 

0263 

0263 

0263 

0263 

0263 

0263 

0263 

0262 

0263 

0263 

0262 

0262 

0263 

0263 

0263 

0263 

0262 

0262 

0262 

0262 

0262 

0263 

0262 

0262 

0262 

0262 

0261 

0262 

0262 

0262 

0262 

0262 

0262 

0262 

0262 

02  58 

0227 

0151 

0043-0061-0083-0020 

0071 

0149 

0201 

02  31 

0248 

0256 

0259 

0261 

0262 

0262 

0261 

0261 

0262 

0261 

0261 

0262 

0261 

0262 

0262 

0262 

0262 

0261 

0261 

0261 

0261 

0261 

0261 

0261 

0262 

0261 

0261 

0261 

0262 

0261 

3261 

0261 

0  01.10.7.19  LEAD 
5.5 

6.9 
10.0 
40.0 
580.0 
0.8 


3334 

0336 

0336 

0336 

0336 

0336 

0336 

0336 

0336 

0335 

0336 

0336 

0336 

0336 

0335 

03  36 

3336 

0337 

0336 

0336 

0336 

0335 

0335 

0336 

3336 

0336 

0336 

0336 

0336 

0335 

0335 

03  36 

3336 

0336 

0336 

0336 

0335 

0335 

0335 

0335 

3335 

0335 

0334 

0335 

0335 

0335 

0333 

0333 

3334 

0333 

0333 

0333 

0333 

0333 

0333 

0333 

3333 

0332 

0333 

0333 

0333 

0333 

0333 

0333 

3333 

0333 

0333 

0333 

0333 

0333 

0332 

0332 

3332 

0333 

0332 

0333 

0333 

0332 

0332 

0330 

0313 

0256 

0159 

0039-0092-0211-0257-0178 

-0033 

0106 

0207 

0268 

0302 

0319 

0327 

0329 

3331 

0332 

0331 

0331 

0331 

0331 

0331 

0332 

3331 

0331 

0331 

0331 

0331 

0332 

0332 

0332 

3331 

0332 

0332 

0332 

0331 

0331 

0331 

0331 

3330 

0331 

0331 

0331 

0332 

0331 

0332 

0332 

3332 

0332 

0332 

0331 

0331 

0331 

0331 

0331 

3331 

0331 

0330 

0331 

0331 

0331 

0  81.10.7.20  LEAD 
5.5 

6.9 
10.0 
10.0 
590.0 
0.8 
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0290 

0290 

0298 

0298 

0290 

0298 

0299 

0297 

0290 

0290 

0290 

0299 

0298 

0298 

0297 

0298 

0290 

0298 

0298 

0299 

0299 

0299 

0299 

0299 

0290 

02  90 

0297 

0290 

0290 

02  98 

0298 

02  98 

0290 

0297 

0299 

0298 

0299 

0299 

0299 

0299 

0290 

0298 

0290 

0290 

0298 

0298 

0298 

0298 

0290 

0299 

0299 

0299 

0299 

0298 

0298 

0299 

0299 

0290 

0290 

0297 

0298 

0298 

0297 

0298 

0297 

0298 

0298 

0298 

0290 

0298 

0298 

0299 

0299 

0299 

0298 

0297 

0297 

0297 

0297 

029b 

0292 

0274 

0237 

0183 

0121 

0054-0014-0001 

0140- 

-0170- 

-0132-0030 

0084 

0174 

0232 

0265 

0203 

0292 

0295 

0297 

0297 

0298 

0298 

0297 

0297 

0297 

0297 

0298 

0298 

0298 

0298 

0298 

0290 

0298 

0297 

0297 

0297 

0297 

0297 

0297 

0297 

0298 

0298 

0298 

0298 

0298 

0298 

02  99 

029  7 

0298 

0299 

0299 

0299 

0299 

0298 

0298 

0299 

0299 

0290 

0298 

0297 

0  til. 10. 7.21  LEAD 

5.5 

A. 9 

5.0 

5.0 

595.0 

0.0 


3311 

0309 

0309 

0309 

0310 

0310 

0310 

0310 

0310 

0310 

0311 

0311 

0310 

0310 

0310 

0310 

0309 

0310 

0311 

0311 

0312 

0311 

0311 

0311 

3310 

0309 

0310 

0311 

0310 

0310 

0309 

0309 

0309 

0309 

0309 

0308 

0309 

0310 

0310 

0311 

0309 

0308 

0309 

0310 

0310 

0309 

0309 

0307 

0308 

0308 

0308 

0309 

0309 

0309 

0309 

0308 

0309 

0308 

0309 

0309 

0300 

0309 

0308 

0308 

0308 

0308 

0307 

0307 

0308 

0308 

0308 

0308 

0309 

0308 

0307 

0308 

0307 

0307 

0307 

0307 

0305 

0290 

0279 

0244 

0193 

0137 

0069 

0003 

-0065- 

-0133- 

-0199- 

-0265-0326-0377-0402-0356 

-3221- 

-0052 

0093 

0193 

0252 

0283 

0297 

0303 

0306 

0308 

0300 

0309 

0307 

0307 

0307 

0307 

0308 

0307 

0307 

0307 

0307 

0307 

0308 

0308 

0307 

0307 

0307 

0307 

0307 

0307 

0308 

0309 

0308 

0307 

0307 

0306 

0307 

0307 

0306 

0306 

0306 

0306 

0307 

030  7 

0308 

0308 

0308 

0307 

0306 

0306 

0306 

0305 

0306 

0307 

0307 

0307 

0307 

0307 

0307 

0307 

0307 

0305 

0306 

0306 

0307 

0307 

0307 

030  7 

0307 

0307 

0307 

0307 

0307 

0306 

0305 

0305 

0306 

0307 

0307 

0307 

3307 

0308 

0307 

0307 

0307 

0306 

0306 

0306 

0307 

0306 

0306 

0307 

0307 

0307 

0307 

0307 

3307 

0307 

0306 

030b 

0306 

0306 

0306 

0307 

0307 

0307 

0307 

0307 

0307 

0307 

0306 

0307 

0307 

0307 

0307 

0307 

0306 

0305 

0306 

0306 

0307 

0307 

0307 

0307 

0307 

0306 

0305 

0306 

0396 

0306 

0306 

0306 

030b 

0307 

0307 

0307 

0307 

0307 

030  5 

0305 

0306 

0307 

0307 

0307 

0307 

0307 

0307 

0306 

0307 

0307 

0307 

0306 

0307 

0307 

0306 

0307 

030b 

0306 

0306 

0307 

0307 

0307 

0307 

0307 

0307 

0307 

0307 

0307 

03  07 

0307 

0307 

0307 

0307 

0307 

0  01.10.7.22  LEAD 
5.5 
0.5 
20.0 
00.0 
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Volume  I 


340.0 

0.6 

0/43  0/43  0/42  024/  0242  0242  0242  0241 

0241  0/41  0240  0240  0240  0/39  0240  0239 

0/39  0/39  0/39  0239  0/39  0239  0239  0236 

0/39  0/36  0238  0236  0238  0238  0237  0/37 

0/37  0/37  0/37  0236  0236  0236  0236  0236 

0/33  0/33  0233  0234  0/34  0234  0234  0234 

0233  0233  0233  0233  0233  0233  0232  02.33 

023/  0/32  0232  0232  0226  0190  0064-0081 

-0267-0391-0342-0169-0032  0085  0157  0196 
0/lb  0/24  02/7  02/3  02/8  0/28  0228  0/27 

02/7  0/27  02/7  0/27  02/7  0227  0227  0227 

0/27  0/27  02/7  0227  0227  0226  0226  0226 

0  61.10.7.23  LEAD 
5.3 

6.5 
20.0 
60.0 
640.0 
0.8 

0/52  0251  0251  0251  0250  0250  0249  0249 

0/49  0/49  0249  0249  0249  0248  0248  0248 

0/48  0/47  0/47  0247  0247  0247  0247  0246 

0/46  0246  0246  0245  0245  0245  0244  0/44 

0/44  0243  0243  0243  0243  0243  0243  0242 

0241  0242  0242  0241  0241  0241  0240  0Z40 

0240  0239  0239  0239  0239  0239  0239  0239 

0238  0239  0238  0237  0236  0205  0110-0044 

-0/29-0373-0356-0213-0053  0071  0151  0195 
0217  0227  0230  0232  0232  0232  0231  0231 

0231  0230  0231  0230  0230  0231  0230  0230 

0230  0/29  0230  0229  0229  0228  0229 

0  81.10.7.24  LEAD 

3.5 

8.5 
20.0 
40.0 
360.0 
0.6 

0196  0195  0195  0195  0195  0195  0194  0195 

0195  0195  0195  0195  0195  0194  0195  0194 

0194  0193  0193  0194  0194  0194  0193  0194 

0193  0193  0193  0193  0193  0193  0193  0193 

0193  0193  0193  0193  0193  0192  0192  019/ 

0192  0192  0192  0192  0192  0192  0191  0191 

0191  0191  0191  0191  0190  0190  0190  0190 

0190  0190  0191  0190  0190  0190  0190  0189 

0191  0190  0190  0190  0190  0189  0189  0189 

0189  0189  0189  0189  0189  0189  0189  0186 

0163  0107  0025-0072-0174-0269-0327-0280 
-0155-0027  0069  0128  0161  0177  0183  0186 
0187  0187  0188  0187  0187  0187  0187  0187 

0187  0187  0187  0187  0187  0187  0186  0187 

0  61.10.7.25  LEAD 

5.5 

8.6 
20.0 
40.0 
560.0 
0.6 

0/13  0213  0/13  0213  0213  0213  0213  0212 

0213  0213  0/13  0213  0213  0213  0217  021? 
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0212  0212  0211  0211  0212  0211  0212  0211 

0212  0212  0212  0212  0211  0212  0211  0211 

0211  0212  0211  0211  0211  0211  0211  0211 

0211  0211  0211  0209  0211  0211  0210  0211 

0209  0211  0210  0211  0210  0211  0211  0211 

0210  0210  0210  0210  0210  0210  0210  0210 

0210  0210  0210  0210  0209  0210  0210  0210 

0210  0209  0210  0210  0210  0210  0207  0189 

0135  0053-0047-0153-0253-0317-0273-0144 
-0008  0093  0154  0187  0201  0208  0209  0209 

0207  0207  0208  0207  0207  0207  0207  0207 

0207  0207  0207  0207  0207  0207  0207  0207 

0207  0207  0207  0207  0207  0207  0207  0207 

0207  0207  0207  020b  0207  0207  0207  0207 

0207  0207  0207  0207  0207  0207  0207  0207 

0207  0207  0207  0207  0207  0207  0207  0207 

0207  0207  0206  0207  0207  0207  0207  0207 

0207  0207  0207  0207  0207  0207  0207  0207 

0207  0207  0207  0207  0207  0207  0207  0206 

0  81.10.7.26  LEAD 

5.5 

8.5 
10.0 
20.0 
580.0 
0.8 

0  3b  8  0369  03b9  0368  0368  0369  0368  0369 

03b8  0368  0368  0368  0368  0368  03b8  0368 

0368  0368  0368  0368  0368  0368  0367  0367 

0368  0367  0367  0367  0367  0368  03b7  0367 

0367  0367  0367  0367  0367  0367  0367  0367 

0367  0367  03&7  0367  0366  0367  0367  0367 

0367  0367  0367  0367  0367  0367  0367  0367 

0367  0367  0367  0367  0367  0367  0367  0366 

0367  0367  0367  0366  0366  0365  0366  0366 

0366  0366  0366  0366  0365  0364  0352  0310 

0238  0147  0044-0063-0171-0277-0371-0439 
-0431-0278-0065  0119  0242  0312  0346  0362 
0367  0368  0368  0368  0367  0367  03b7  0367 

03b7  0367  0367  0367  0367  0367  0367  0367 

0367  0366  0367  0367  0367 

0  81.10.7.27  LEAD 

5.5 

8.5 
10.0 
10.0 
590.0 
0.8 

0337  0337  0337  0337  0337  0337  0337  0337 

0337  0337  0337  0337  0337  0337  0337  0337 

0337  0337  0337  0337  0337  0337  0337  0337 

0337  0337  0337  0337  0337  0337  0337  0337 

0337  0337  0337  0337  0337  0337  0337  0337 

0337  0337  0337  0337  0336  0337  0336  0337 

0337  0337  0336  0337  0337  0336  0337  0337 

0337  0337  0336  0336  0336  0337  0336  0336 

0336  0337  0337  0336  0336  0337  0336  0336 

0336  0336  0335  0334  0329  0311  0279  0237 

0189  0137  0085  0031-0022-0075-0127-0178 
-0222-0257-0276-0237-0109  0047  0173  0255 
0301  0323  0333  0336  0337  0336  0336  0336 

0335  0335  0336  0336  0336  0336  0335  0336 

0335  0336  0335  0335  0335  0335  0334  0335 

0337  0337  0337 
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0  til. 10. 7.28  LEAO 

5.5 

8.5 
3.0 
5.0 
595.0 
0.8 


0284 

0264 

0264 

0264 

0264 

0264 

0263 

0264 

0264 

0263 

0263 

0263 

0264 

0263 

0263 

0263 

0264 

0264 

0264 

0263 

0263 

0263 

0264 

0264 

0264 

0264 

02  b  4 

026  4 

0264 

0264 

0265 

02  64 

02b5 

0264 

0264 

0264 

0264 

0264 

0264 

0264 

0264 

0264 

0264 

0264 

0264 

0264 

0263 

0264 

0264 

0263 

0264 

026  4 

0264 

0263 

0264 

0264 

0264 

0264 

0264 

0264 

0264 

0264 

0264 

0264 

0264 

02  64 

0263 

0263 

0263 

0263 

0263 

0263 

0259 

0248 

022  7 

0194 

0152 

0105 

0055 

0004 

0047-0099-0130- 

-0203-0254-0306-0357-0409 

0460-0508-0552-0585-0609- 

0622-0590-0456 

0242-0041 

0133 

0190 

0234 

0253 

0262 

0263 

0264 

02  64 

0254 

0264 

0264 

0263 

0263 

0263 

0264 

0263 

0264 

0264 

0263 

0263 

0263 

0263 

0263 

0264 

0263 

0263 

0263 

0263 

0263 

0263 

0264 

02  63 

0263 

0263 

0264 

0264 

0264 

0263 

02b4 

0264 

0264 

0263 

0263 

0263 

0264 

0263 

0263 

0264 

026  3 

0264 

0263 

0264 

0264 

0263 

0263 

0264 

0264 

AFWAL-TR-81-4177 
Volume  I 


APPENDIX  A. 2 
PROGRAM  CAL IB 


SAMPLE  OUTPUT 
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AFWAL-TR-81-4177 
Volume  I 


81.10.7.2  INDIUM 

HEAT  OF  FUSION  (CAL/GRAM)  »  6.800 

HEIGHT  (MG)  UF  CALI bk at ion  STANDARD  -  9. 100 

RANGE  *  <<0.000  (MILLICAl/ SEC  full  SCALE)  SCAN  RATE  -  80.000  ( DEGREES/MIN ) 

FEAR  OATA  INPUT: 

DATA  RATE  (SECONDS/ DATA  POINT)  -  .80000000 

TEMPERATURE  OF  FIRST  POINT  OF  DATA  -  871.067  (DEG  KELVIN) 

PEAR  BEGINS  AT  434.00  DEG.  K.  (PEAK  HEIGHT  -  12.94) 

PEAK  ENDS  AT  446.80  DEG.  K.  (PEAK  HEIGHT  *  16.92) 

AREA-HEAT  CONSTANT  -  .00090099  RANGE  PER  ENCODER  UNIT  (CON*RAN»MCAL/ SEC  PER  ENCODER  UNIT) 

thermal  resistance  -  .2714s  deg.  k. -sec. /millical 

TN-  436.10  DEG.  K. 
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GRAPH  OF  BACKGROUND  CORRECTED  DATA  IF  OPTION  USED  OTHERWISE  RAM  DATA 


AFWAL-TR-81-41 77 
Volume  I 


42 


F0«300000£f.a*  -  XVWA  *0  -  NINA  EOeBOOOOVPIV*  »  XVWX  f  C*9ia*»Q01/  E*  -  NIWX 


AFWAL-TR-81 -41 77 
Volume  I 


tfl.10.7.3  INDIUM 

MEAT  OF  FUSION  (CAL2GRAM)  -  6.800 

HEIGHT  I  MG)  OF  CALIBRATION  STANOARO  -  9.100 

RANGE  »  20.000  (MI LLI CA_ / S EC  FULL  SCALE)  SCAN  RATE  -  BO. 000  ( DEGREES/MIN) 

Fear  data  inputs 

DATA  RATE  (SECONDS/DATA  POINT)  -  .80000000 

TEMPERATURE  OF  FIRST  POINT  OF  OATA  -  371.067  (OES  KELVIN) 

PEAK  BEGINS  AT  *34. 00  OEG.  K.  (PEAK  HEIGHT  -  12.67) 

PEAK  ENOS  AT  446.80  OEG.  K.  (PEAK  HEIGHT  -  16.13) 

AREA-HEAT  CONSTANT  -  .00090140  RANGE  PER  ENCODER  UNIT  (CON*R AN-HCAL/ SEC  PER  ENCODER  UNIT) 
THERMAL  RESISTANCE  »  .27790  OEG.  K.-SEC./MILLICAL 
TM*  636.92  OEG.  K. 
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GRAPH  OF  BACKGROUND  CURRECTEO  DATA  IF  OPTION  USEO  OTHERAISE  RAN  DATA 


AFWAL-TR-81-4177 
Volume  I 


44 


XNI N  «  .3710bbb7E»03  XHAX  -  .47bbbbb7£«03  THIN  -  0.  VNAX  -  . 908000006*03 


AFWAl-TR-81 -41 77 
Volume  1 


ui.io.t.a  INoiuh 

HEAT  OF  FUSION  ICAL/GKAN)  •  6.800 

HEIGHT  IMG)  OF  CALIBRATION  STANDARD  >  9.100 

RANGE  •  *0.000  tMLLICAL/SEC  FULL  SCALE)  SCAN  RATE  -  AO. GOO  (OEGREES/fllN) 


PtAA  DATA  INPUT: 

DATA  KATE  ISECONOS/OATA  POINT!  >  .80000000 

TcNPERATORE  OF  FIRST  POINT  OF  OATA  «  180.633  IOEG  KELVIN) 

PEAa  8E6INS  AT  A31.T3  OEG.  K.  ( PEAK  HEIGHT  -  7.3 5) 

PEAK  ENOS  AT  A39.R0  OEG.  K.  IPEAK  HEIGHT  -  10.65) 

AREA-HEAT  CONSTANT  •  .00091008  RANGE  PER  ENCOOER  JNIT  (CON*RAN-NCAL/SEC  PER  ENCODER  UNIT) 
INEKNAL  RESISTANCE  >  .*0873  OEG.  K.-SEC./MILLICAl 
TN-  A33.R0  UEG.  K. 
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AFWAL-TR-81-4177 
Volume  I 


ol. 10. 7. 5  INDIUM 

HEAT  OK  FUSION  4CAL7CRAM)  •  6.800 

HEIGHT  { MGI  UF  CALIBRATION  STANDARD  -  9.100 

RANGE  -  20.000  4HILLICAL/SEC  FULL  SCALE *  SCAN  RATE  -  00.000  I  DEGREE S/MIN ) 


pear  data  input: 

data  rate  iseconos/data  point*  »  .sooooooo 

TEMPERATURE  OF  FIRST  POINT  OF  OATA  -  380.533  4 DEG  KELVIN* 

PEAK  BEGINS  AT  531.73  DEG.  K.  4 PEAK  HEIGHT  -  6.80) 

PEAK  ENDS  AT  539.20  DEG.  K.  4PEAK  HEIGHT  -  7.82) 

area-heat  CONSTANT  -  .00090879  RANGE  PER  ENCOOER  UNIT  4C0N5RAN-MCAL/SEC  PER  ENCODER  UNIT) 

Thermal  resistance  -  .21030  ueg.  k.-sec./millical 

T5-  533.19  OEG.  K. 


47 


GRAPH  QF  dACUGROUNO  CORRfcCTEO  OAT  A  IF  OPTION  USED  OTHERWISE  RAW  ORTA 


AFVAL-TR-81-4177 
Volume  I 
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XMN  -  .380SJJJJEO3  XNAX  •  7333  3E+03  VNIN  -  0.  YNAX  •  .7A200000E»03 


AFWAL-TR-81 -4177 
Volume  I 


Bl.10.7.6  INDIUM 

NEAT  OF  FUSION  (CAL/GRAH!  -  b.BOO 

NEIGHT  < MG)  OF  CALIBRATION  STANDARD  -  9.100 

Range  •  10.000  (NILLICAL/SEC  FULL  SCALE!  SCAN  RATE  •  20.000  ( DEGREES/MINI 

PEAK  DATA  INPUTS 

DATA  KATE  (SECONOS/DATA  POINT!  •  .BOOOOOOO 

Temperature  of  first  point  of  data  •  390.257  (deg  kelvini 

PEAR  BEGINS  AT  930.27  0EG.  K.  (PEAR  HEIGHT  »  6.97! 

PEAR  ENOS  AT  935. 07  OEG.  K.  (PEAK  HEIGHT  -  5.07) 

AREA-HEAT  CONSTANT  »  .00071560  RANGE  PER  ENCODER  JNIT  (C0N*RAN-MCAL7 SEC  PER  ENCODER  UNIT! 
THERNAL  RESISTANCE  »  .20122  OEG.  K.-SEC./NILLICAL 
TN«  931.0b  OEG.  K. 
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GRAPH  OF  BACKGROUND  CORRECTED  OATA  IF  OPTION  USED  OTHERRISE  RAM  DATA 


AFWAL-TR-81-4177 
Volume  I 
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XNIN  •  «3902b667EOJ  XNAX  -  .44SXOOOOE»03  YNIN  »  3.  TNAX  -  .U6#0000E*04 


AFWAL-TR-81 -4177 
Volume  I 


41. 10.7.7  INJIUN 

NEAT  OF  FUSION  (CAL/GKAN)  •  6.803 

HEIGHT  (MG*  Or  CALIBRATION  STANDARD  -  9.100 

RANGE  -  10.300  (NlLLICAL/SEC  Fli.L  SCALE)  SCAN  RATE  -  20.000  ( DEGREE S/HIN) 


FEAR  DATA  INPUTS 

DATA  RATE  (SECONDS/OATA  POINT)  •  .80000000 

TcrtPEKATUkE  OF  FIRST  POINT  OF  UATA  -  390.267  IOEG  KELVIN) 

PEAK  DEGINS  AT  430.27  OEG.  K.  (PEAK  HEIGHT  -  4.17) 

PEAK  ENOS  AT  438.07  OEG.  K.  (PEAK  HEIGHT  «  4.01) 

AREA-HEAT  CONSTANT  *  .00041671  RANGE  PER  ENCODER  UNIT  (C0N4RAN-HCAL/ SEC  PER  ENCODER  UNIT) 
TRERHAL  RESISTANCE  »  .20074  OEG.  K.-SEC./N1LLICAL 
TN>  431.07  OEG.  K. 


51 


GRAPH  OF  BACKGROUND  CORRECTED  DATA  IF  OPTION  USED  OTHERWISE  RAW  OATA 


AFWAl-TR-81-4177 
Volume  I 


AFMAL-TR-81  -41 77 
Volume  1 


B1.10.7.B  INOlUH 

HEAT  OF  FUSION  (CAL/GRAN)  -  o.aOO 

■EIGHT  (MG»  OF  CALIBRATION  STANDARD  «  N.lOO 

RANGE  »  10.000  (HILLICA../SEC  FULL  SCALE)  SCAN  KATE  -  10.000  I  DEGREE  S/HIN I 

PEAK  OATA  INPUT) 

OATA  KATE  (SECUNOS/ DATA  POINT)  *  .UOOOOOOC 

TtnPfcKATUKE  OF  FIRST  POINT  OF  OATA  -  400.133  (OEG  KELVIN) 

PEAK  begins  AT  430.13  UEu.  K.  (PEAK  HEIGHT  »  1.04) 

PEAK  ENOS  AT  437.80  OEG.  K.  (PEAK  HEIGHT  »  7.S 7) 

AKEA-HtAT  CONSTANT  *  .00037041  RANGE  PER  ENCODER  UNIT  (CON*RAN-HCAL/SEC  PER  ENCODER  UNIT) 
THERHAL  RESISTANCE  -  .70141  UEG.  K.— SEC. /HILL I  CAL 
M*  430.74  UEG.  K. 
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AFWAL— TR-81 -41 77 
Volume  I 


9 1. 10.7.9  INDIUM 

HcAt  of  fusion  ical/graiw  -  o.ooo 

HEIGHT  (MG)  OF  CALIBRATION  STANDARD  *  9.100 

RANGE:  -  3.000  ( HI LLlCA./SEC  FU.L  SCALE)  SCAN  KATE  ”  S.000  ( DEGREE  S/ HIN) 


PEAR  DATA  INPUTS 

0ATA  RATE  I  SECONDS /OAT A  POINT)  -  .80000000 

TEMPERATURE  OF  FIRST  POINT  OF  DATA  »  910.067  (OES  KELVIN) 

PEAR  BEGINS  AT  929.97  OEG.  K.  (PEAK  HEIGHT  -  9.81) 

PEAK  ENOS  AT  931.33  OEG.  K.  (PEAK  HEIGHT  -  9.89) 

AREA-HEAT  CONSTANT  -  .00012688  RANGE  PER  ENCODER  UNIT  (CON*RAN-KCAL/ SEC  PER  ENCODER  UNIT) 
THERMAL  RESISTANCE  •  .19890  OEG.  K .-SE C. / MILL! CAL 
TN*  929.69  DEC.  K. 


55 


GRAPH  OF  BACKGROUND  CORRECTED  DATA  IF  OPTION  USED  OTHERNtSE  RAN  DATA 


AFWAL-TR-81 -41 77 
Volume  I 


AO*  30000FR7I  *  -  XXWA  *0  -  NIWA  ED*3f EEEAAEA*  -  XVWX  EC*3I»9900TA*  -  N IWX 


AFWAL-TR-81-4177 
Volume  I 


81.10.7.10  INOIUn 

HEAT  OF  FUSION  (CAL/GRAMI  •  a. 600 

HEIGHT  (MG!  OF  CALIBRATION  STANDARD  •  5.000 

RANGE  *  20.000  (MILLICAl/SEC  FOlL  SCALE!  SCAN  RATE  -  60.000  (OEGREES/MIN! 


peak  data  input: 

OATA  RATE  (SECONOS/OATA  POINT!  -  .40000000 

TEMPERATURE  OF  FIRST  POINT  OF  OATA  »  371.067  I11EG  KELVIN! 

PEAK  BEGINS  AT  432. 93  UEG.  K.  (PEAK  HEIGHT  -  5.30! 

PEAK  ENOS  A(  443.60  DEG.  K.  (PEAK  HEIGHT  -  4.82! 

AREA-HEAT  CONSTANT  •  .00090076  RANGE  PER  ENCODER  UNIT  (CUN4RAN-NCAL/SEC  PER  ENCODER  UNIT! 
THERMAL  RESISTANCE  -  .34373  OEG.  K.-SEC./MILLICAL 
TN«  434.46  OEG.  K. 
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AWAl-TR-81-4177 
Voluwe  I 


$8 


XMH  -  . 37l0bl>(>76»01  XIUX  *  .«b?0bbb7E»03  7MN  •  0.  V**X  *  ,bl*00000E*03 


AFWAL-TR-81-4177 
Volume  I 


81.  10.7.11  INDIUM 

He  AT  OF  Fusion  (CAL/GRA M)  -  6.800 

Me  IGHF  (NG>  Or  CALIBRATION  STANDARD  -  5.000 

RANGE  -  <10.000  (MlLLICAL/SEC  FU.L  SCALE)  SCAN  RATE  •  40.000  l  DEGREES/MIN) 

PfcAK  DATA  INPUT! 

DAT  A  RATE  C SECON0S/3 AT  A  POINT!  -  .80000000 

T  tflPER  AT  ORE  OF  FIRST  POINT  OF  DATA  -  380.533  (DEG  KELVIN) 

PEAK  BEGINS  AT  431.20  DEG.  K.  (PEAK  HEIGHT  -  6.23) 

PEAK  ENOS  AT  436.53  OEG.  K.  (PEAK  HEIGHT  -  6.49) 

AREA-HEAT  CONSTANT  •  .00092576  RANGE  PER  ENCODER  JNIT  ( CQN*R AN*NCAL/ SEC  PER  ENCODER  UNIT) 

thermal  resistance  »  .21357  deg.  k.-sec./nillical 

TM*  431.78  DEG.  K* 


AFWAL-TR-81 -41 77 
Volume  I 


01. 10. 7. 12  IN01UH 

HEAT  OF  FUSION  (CAL/GRAH)  «  6.BQ3 

HEIGHT  IHGI  UF  CALIBRATION  STANDARD  •  S.000 

RANGE  •  10,000  (NILLICAl/SEC  FULL  SCALE)  SCAN  RATE  -  20.000  (OEGREES/NIN) 

PEAK  OATA  INPUT i 

DATA  RATE  (SECONOS/OATA  POINT)  -  .00000000 

TEHPEKATUKE  UF  FIRST  POINT  OF  OATA  -  390.267  IOEG  KELVIN) 

PEAK  BEGINS  AT  430.27  OEG.  K.  IPEAK  HEIGHT  «  10.97) 

PEAK  ENOS  AT  433.47  OEG.  K.  IPEAK  HEIGHT  •  B.55) 

AREA-HEAT  CONSTANT  •  .00092SOB  RANGE  PER  ENCODER  3NIT  ICON*RAN-NCAL/SEC  PER  ENCODER  UNIT) 
THEKHAL  RESISTANCE  •  .16122  DEG.  K.-SEC./HILL1CAL 
m-  430.01  OEG.  K. 
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AFWAL-TR-81  -41 77 
Volume  I 


01. 10. 7. 13  INDIUM 

HEAT  OF  FUSIUN  (CAL/GRAN)  -  b.003 

HEIGHT  IMG)  OF  CALIBRATION  STANDARD  -  5.000 

RANGE  -  10.00G  IHILLICA./SEC  FU.L  SCALE)  SCAN  RATE  -  10.000  I DEGREES/MIN ) 


PEAR  DATA  INPUT: 

DATA  RATE  I SECONDS/ DAT A  POINT)  -  .BOOOOOOC 

TEMPERATURE  OF  FIRST  POINT  OF  DATA  -  410.133  IOEG  KELVIN) 

PEAK  BEGINS  AT  429.87  DEG.  K.  (PEAK  HEIGHT  -  9.15) 

PEAR  ENOS  AT  431.73  DEG.  K.  (PEAK  HEIGHT  -  4.38) 

AREA-HEAT  CONSTANT  -  ,0009201b  RANGE  PER  ENCUOER  UNIT  (CONPRAN-HCAL/SEC  PER  ENCODER  UNIT) 
THERMAL  RESISTANCE  -  .14308  DEG.  R.-SE C . /HI LLICAL 
TM*  430.00  DEG.  K. 
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AFWAL-TR-81 -41 77 
Volume  I 


Bl. 10. 7. 14  INDIUM 

HEAT  OF  FUSION  (CAL/GRAM)  •  6. BOO 

•EIGHT  t  NG I  OF  CALIBRATION  STANDARD  -  5.000 

RANGE  -  5.000  (MILLlCA./SEC  FULL  SCALEI  SCAN  RATE  -  5.000  (OEGREES/HINI 


flak  OATA  input: 

OATA  KATE  (SECONOS/UATA  POINT*  -  .BOOOOOOO 

TEMPERATURE  OF  FIRST  POINT  OF  DATA  «  520.067  (OEG  KELVIN) 

PEAR  BEGINS  AT  529.60  OEG.  K.  (PEAK  HEIGHT  »  16.771 

PEAK  ENDS  AT  530. 80  OEG.  K.  (PEAK  HEIGHT  -  12.28) 

AREA-HEAT  CONSTANT  -  .00393993  RANGE  PER  ENCODER  UNIT  (CON*RAN-MCAL/SEC  PER  ENCODER  UNIT) 
THERMAL  RESISTANCE  •  .15136  OEG.  K.-SEC./MILLICAl 
TM-  529.71  OEG.  K. 
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AFWAL-TR-81 -41 77 
Volume  1 


81. 10. 7. 15  LEAD 

He  AT  OF  FUSION  (CAL/GRAM)  -  S.500 

nEIGHT  (MG)  OF  CALIBRATION  STANOARO  »  4.900 

RANGE  -  <<0.000  (MILLICA./SEC  FULL  SCALE)  SCAN  KATE  -  80.000  ( DEGREE  S/MINI 

PEAK  DATA  INPUTS 

DATA  RATE  (SECONOS/OATA  POINT)  -  .80000000 

TEMPERATURE  OF  first  POINT  OF  UATA  «  341.067  (OES  KELVIN) 

PEAK  BEGINS  AT  b04. 00  OEG.  K.  (PEAK  HEIGHT  -  8.19) 

PEAK  ENOS  AT  014.67  OEG.  K.  (PEAK  HEIGHT  -  ZQ.33) 

AREA-HEAT  CONSTANT  -  .00103078  RANGE  PER  ENCODER  UNIT  (C0N4RAN-MCAL/SEC  PER  ENCODER  UNIT) 
THERMAL  RESISTANCE  >  .497}7  OEG.  K ,-SE C. /MI LLICAL 
TM®  60S. 47  OEG.  K. 
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AFWAL-TR-81  -41 77 
Voltme  I 
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XNI N  -  .661066676*33  XNAX  -  •632800006*03  TAIN  •  0.  TNAX  «  .391000006*03 


AFWAL-TR-81 -41 77 
Volume  I 


#1.10.7.16  LEAD 

HEAT  Of  FUSION  4CAL/CKAM1  -  >.500 

■EIGHT  IHGI  OF  CALIBRATION  STANDARD  »  4. BOO 

RANGE  »  20.000  INILLICAl/SEC  FULL  SCALE!  SCAN  RATE  -  80.000  4 DECREES/HINI 

PEAK  DATA  INPUT  * 

DATA  RATE  4 SECONDS/ DATA  POINT!  •  .#0000000 

TEMPERATURE  OF  FIRST  POINT  OF  DATA  -  541.067  IOEG  KELVIN! 

PEAK  BEGINS  AT  604.00  DEG.  K.  4  PEAK  HEIGHT  •  7.30! 

PEAK  ENDS  AT  614.67  DEG.  K.  I  PEAK  HEIGHT  •  16.91! 

AREA-HEAT  CONSTANT  «  .00100984  RANGE  PER  ENCODER  JNIT  4 CON*RAN»MCAL/ SEC  PER  ENCODER  UNIT! 
THERMAL  RESISTANCE  •  .52374  DEG.  K.-SEC./HILLICAL 

TN-  605.44  DEG.  K.  , 
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graph  of  background  corrected  oata  if  optiun  used  otherwise  raw  data 


AFWAL-TR-81 -41 77 
Volume  I 
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XHIN  -  .541066&7EO3  XHAX  •  .637066b7E*03  THIN  •  0.  THAX  «  . 38000000E*03 


AFWAL-TR-81 -41 77  > 

Vol ume  I 


81.10.7.17  LEAD 

HEAT  l IF  FUSION  (CAL7GRAMI  -  S.500 

■EIGHT  (AG!  OF  CALIBRATION  STANDARD  -  A. 900 

RANGE  -  20.000  (MILL1CA-/SEC  FJ.L  SCALE!  SCAN  RATE  -  NO. 000  ( DEGREES/MINI 


PEAK  DATA  INPUTS 

DATA  RATE  (SECONOS/DATA  POINT!  •  .00000000 

TEMPERATURE  OF  FIRST  POINT  OF  DATA  -  S60.S33  (OEG  KELVIN! 

PEAK  BEGINS  AT  602.67  DEG.  K.  I  PEAK  HEIGHT  -  2.7«! 

PEAK  ENDS  AT  608.00  DEG.  K.  (PEAK  HEIGHT  •  7.82! 

AKEA-HEAT  CONSTANT  >  .00130703  RANGE  PER  ENCOOER  JNIT  (CON*RAN»NCAL/ SEC  PER  ENCODER  UNIT) 
THERMAL  RESISTANCE  -  .31380  OEG.  K.-SEC./MLLICAL 
TN-  603.21  OEG.  K. 
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GRAPH  OF  AACRGRUUNO  CORRECTED  OATA  IF  OPTION  USED  OTHERWISE  RAW  DATA 


AFVAL -TR-81  -4177 
Volume  I 
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FO*  300000  TGf  -  X»MA  *0  -  NIKA  C0*300009429»  -  XVWX  TC*3f ECtSOOS*  -  H1WX 


AFWAL-TR-81 -4T77 
Volume  I 


81. 10. 7.18  LEAD 

HEAT  Of  FUSION  (CAL/GKANI  •  S.SOQ 
■  EIGHT  (MG)  OF  CALIBRATION  STANDARD  •  A. 900 

RANGE  «  20.000  (MILLICAl/SEC  FULL  SCALEI  SCAN  RATE  -  40.000  (DEGREES/MN) 


PEAR  OATA  Input: 

DATA  RATE  (SECONOS/OATA  POINT)  •  .80000000 

TEMPERATURE  OF  FIRST  POINT  OF  OATA  •  S&0.S33  (OEG  KELVIN) 

PEAR  BEGINS  AT  602.67  OEG.  K.  (PEAK  HEIGHT  -  3.41) 

PEAK  ENOS  AT  608.00  OEG.  K.  IPEAK  HEIGHT  -  9.27) 

AREA-HEAT  CONSTANT  •  .00101127  RANGE  PER  ENCODER  UNIT  (CON*RAN-MCAL/SEC  PER  ENCODER  UNIT) 
THERMAL  RESISTANCE  •  .31919  OEG.  R.-SEC./HILLICAL 
TN-  603.13  OEG.  K. 
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AFWAL-TR-81-4177 

Volume  I 


AFWAL-TR-81-4177 
Volume  1 


Si. 10.7.19  LEAD 

Star  OF  FUSION  (CAL/GRAfl)  -  5.500 

Me IGHT  (HG)  OF  CALI ORATION  STANDARD  «  4.900 

RANGE  -  10.000  (MILLICAL/SEC  FULL  SCALE)  SCAN  RATE  -  20.000  ( DEGREE S/ MI N I 

PEAR  OATA  INPUT 2 

UATA  KATE  (SECONOS/OATA  POINT)  «  .00000000 

T ENPERATURE  OF  FIRST  POINT  OF  OATA  «  580.207  (DEG  KELVIN) 

PEAK  UEGINS  AT  601.60  DEG,  K.  (PEAK  HEIGHT  -  5.93) 

PEAK  ENOS  AT  b04. 80  OEG.  K.  (PEAK  HEIGHT  •  9.30) 

AREA-HEAT  CONSTANT  -  .00399521  RANGE  PER  ENCODER  JNIT  (CON*RAN»HCAL/SEC  PER  ENCOOER  UNIT) 
TiEKHAL  RESISTANCE  «  .22656  OEG.  < .-SEC. /HI LLICAL 
TH*  601.88  OEG.  K. 
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skaph  of  background  corrected  data  if  option  used  otherwise  ran  data 


AFWAL-TR-81  -41 77 
Volume  I 
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XHIN  •  .580Z6667EO3  XHAX  «  .61 78686 7E*03  THIN  »  0.  TNAX  •  .»9600000E*03 


AFWAL-TR-81 -41 77 
Volume  I 


81.10.7.20  LEAD 

HEAT  OF  FUSION  (CAL/ GRAN)  -  >.500 

•EIGHT  (MCI  OF  CALIBRATION  STANDARD  -  4.900 

RANGE  -  10.000  (NILLICAl/SEC  FUlL  SCALEI  SCAN  RATE  -  10.000  (OEGREES/HIN) 


FEAR  DATA  INPUT: 

DATA  RATE  (SECONOS/DATA  POINT)  -  .80000000 

temperature  of  first  point  of  data  -  590.133  ioeg  kelvini 

PEAR  BEGINS  AT  400.93  OEG.  K.  (PEAR  HEIGHT  •  2.531 

PEAR  ENUS  AT  602.80  OEG.  R.  (PEAR  HEIGHT  -  6.32) 

AREA-HEAT  CONSTANT  «  .00100849  RANGE  PER  ENCODER  UNIT  (C0N4RAN-MCAL/SEC  PER  ENCODER  UNIT) 

thermal  resistance  »  .20023  deg.  r.-sec./hillical 

TM-  601.06  OEG.  R. 
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AFWAl-TR-81-4177 

Volume  1 


78 


CO ♦30000069V*  -  XVMA  *0  -  NIWA  C0*30000»809*  -  XVXX  f0*3ftf C106S*  -  NJWX 


AFWAL-TR-81  -41 77 

Volume  I 


91. 10.7.41  LEAD 

HEAT  OF  FUSION  (CAL/GKAH)  -  5.500 

HEIGHT  IHGI  0=  CALI  8RATIG  M  STANDARD  •  4.900 

RANGE  *  5.000  ( (11LLICAL  /  SEC  FULL  SCALE)  SCAN  RATE  -  5.000  I  DEGREE  S/MIN) 

PEAR  DATA  INPUT: 

UATA  RATE  (SECUNDS/JATA  POINT)  »  .80000000 

temperature  of  first  puint  of  data  -  S95.06?  <oes  relvin) 

PEAK  BEGINS  AT  600.47  OEG.  K .  (PEAR  HEIGHT  >  6.42) 

PEAK  ENOS  AT  601.80  OEG.  K.  (PEAR  HEIGHT  *  5.06) 

AREA-HEAT  CONSTANT  >  .0009961S  RANGE  PER  ENCOOER  UNIT  (C0N4RAN-MCAL/SEC  PER  ENCODER  UNIT) 
THERMAL  RESISTANCE  -  .19851  OEG.  R .-SE C ./MI LLICAL 
TN-  600.63  OEG.  R. 
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GRAPH  OF  BACRGROUNO  CORRECTED  OATA  IF  OPTION  USED  OTHERWISE  RAN  DATA 


AFWAL-TR-81 -41 77 
Volume  1 


80 


£0*300000*1/*  -  X  VWA  *0  -  N2WA  £0*300000119*  -  XVWX  TC*3/9990«6S*  -  NIMX 


AFWAL-TR-81-4177 
Volume  I 


Bl. 10. 7. 22  LEAD 

HEAT  OF  FUSION  (CAL/GRAM)  »  5.500 

HEIGHT  IHGI  Or  CALIBRATION  STANDARD  >  8.500 

RANGE  •  20*000  (MILLICAl/SEC  FULL  SCALEI  SCAN  RATE  -  80.000  (DEGREES/MIN) 


fear  data  inputs 

data  rate  iseconds/oata  POINT!  >  .sooooooo 

TEMPERATURE  OF  FIRST  point  OF  DATA  .  841*067  IOEG  KELVIN) 

PEAR  BEGINS  AT  604.00  OEG.  K.  (PEAR  HEIGHT  -  11.53) 

PEAK  ENOS  AT  616.80  OEG.  K.  (PEAR  HEIGHT  -  22.04) 

AREA-HEAT  CONSTANT  -  .00095532  RANGE  PER  ENCODER  UNIT  (C0N4RAN-MCAL/SEC  PER  ENCODER  UNIT) 
THERMAL  RESISTANCE  •  .37114  OEG.  K.-SEC./MILLICAL 
TM-  606.02  OEG.  K. 


81 


CRAPH  OF  background  corrected  oata  if  option  used  otnernise  RAN  DATA 


AFWAL-TR-81 -41 77 
Volume  I 
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XHIN  -  .5*106b6/E»i>3  XMAX  -  .b*2bOOOOE*03  TNIN  »  0.  TNAX  •  .b3400000E*03 


AFWAL-TR-81 -41 77 
Volume  I 


01.10. 7. 23  LEAD 

Ht AT  OF  FUSION  (CAL/GRANI  -  3.503 

•EIGHT  1 NGI  OF  CALIBRATION  STANOARO  -  0.300 

RANGE  •  20.000  (KILLICAL/SEC  FULL  SCALE!  SCAN  RATE  »  OO.OOO  ( DEGREE  S/0  IN  I 

FEAR  DATA  INPUT! 

DATA  RATE  ISECONOS/QATA  POINTI  •  .00000000 

TENPERATURE  OF  FIRST  POINT  OF  DATA  ■  5*1.067  (DEG  KELVINI 

PEAR  BEGINS  AT  604.30  DEG.  R.  (PEAR  HEIGHT  -  14.581 

PEAR  ENOS  AT  616.00  OEG.  R.  (PEAR  HEIGHT  -  28.S5I 

AREA-HEAT  CONSTANT  •  .00095940  RANGE  PER  ENCOOER  JNIT  (C0N4RAN-NCAL/SEC  PER  ENCODER  UNIT! 
THERMAL  RESISTANCE  »  .37472  OEG.  R.-SEC./NILLICAL 
TN«  606.06  OEG.  R. 
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AFVAl-TR-81  -41 77 
Volume  I 


84 


fO«sooooo<?«*  -  xvma  *«  -  ««•**  ro«3rrcrfiv«*  -  x*w»  fc»3HWi*«* 


AFWAL-TR-81 -41 77 

Volume  I 


HI. 10. 7. 2a  LEAD 

HtAI  OF  FUSION  ICAL/GKAHI  -  b.BOO 

■EIGHT  INC*  OF  CALIBRATION  STANDARD  •  11. BOO  7 

RANGE  -  <0,000  IHILLICA./SEC  FULL  SCALE!  SCAN  RATE  *  AO. 000  ( DEGREES /MIN  I 


FEAR  DATA  INPUTS  i 

DATA  RATE  IStCONOS/UATA  POINT!  •  .40000000 

TEHPERATURE  OF  FIRST  POINT  OF  OATA  -  SoO.Sii  IDEK  RELVINI 

PEAR  BEGINS  AT  603.20  DEG •  R.  IPtAR  HEIGHT  »  B.V3I 

PEAR  ENDS  AT  604.60  otG.  K .  IPtAR  HEIGHT  •  Lb. LA! 

AREA-HEAT  CONSTANT  •  •  000  4o7  B6  RANGE  PER  ENCODER  UNIT  I CUN*K AN-HC AL/ SEC  PER  ENCODER  UNIT! 
THERHAL  RESISTANCE  •  .241*6  DEG.  R.-SEC./NILLICAw 
TN»  603. 52  UEG.  K. 


V 


85 


AFWAL-TR-81 -41  77 
Volume  I 


Bl.iO.7.23  LEAD 

HEAT  OF  FUSION  (CAL/GRAM)  •  3.300 

HEIGHT  (HGt  Or  CALIBRATION  STANUARO  -  8.500 

RANGE  -  20.000  (NILLICAl/SEC  FULL  SCALE)  SCAN  RATE  -  40.000  ( DEGREES/HIN) 

FEAR  DATA  INPUT: 

DATA  KATE  (SECONOS/DATA  POINT)  -  .BOOOOOOO 

TEMPERATURE  OF  FIRST  POINT  OF  DATA  -  560.533  (0E5  KELVIN) 

PEAK  BEGINS  AT  602. 67  OEG.  K.  (PEAK  HEIGHT  *  4. 83) 

PEAK  ENOS  AT  609.07  OEG.  K.  (PEAK  HEIGHT  -  7.03) 

AREA-HEAT  CONSTANT  -  .0007SN62  RANGE  PER  ENCOOER  JNIT  (C0N4RAN-HCAL/ SEC  PER  ENCODER  UNIT) 
THERMAL  RESISTANCE  -  .28499  OEG.  K.-SEC. /MILLICAl 


TN-  603.02  DEG.  K 


SfUPM  OF  BACKGROUND  CORRECTED  OATA  IF  OFTIQN  USED  OTHERWISE  RAN  DATA 


AFWAL-TR-81  -41 77 
Volume  Z 


88 


RUIN  «  .S6043333E* 33  XHAX  •  .baV«>0000E*03  TAIN  »  0.  VNAX  -  .33OOCOOOE*03 


AFWAL-TR-81-4177 

Volume  I 


al. 10. 7.26  LEAD 

HEAT  (If  FUSION  (CAL/GRAM)  -  5.500 

HEIGHT  IMG!  UF  CALIBRATION  STANDARD  «  d.  600 

RANGE  -  10.000  (MILLICAL/SEC  FOeL  SCALE!  SCAN  KATE  •  20.000  <  DEGREE S/H IN  1 


PEAK  DATA  INPUT: 

DATA  RATE  (SECONOS/DATA  POINTI  •  .40000000 

TEMPERATURE  OF  FIRST  POINT  OF  DATA  •  $80,267  IOEG  KELVIN! 

PEAK  BEGINS  AT  601.07  DEG.  K.  (PEAK  HEIGHT  «  3.871 

PEAK  ENDS  AT  605.33  DEG.  K.  (PEAK  HEIGHT  -  5.781 

AREA-HEAT  CONSTANT  •  .0003*833  RANGE  PER  ENCODER  JNIT  (CON*RAN-NCAL/SEC  PER  ENCODER  UNIT! 
THERMAL  RESISTANCE  -  .26*83  DEG.  K.-SEC./MILLICAL 
TN«  601. *5  DEG.  K. 


89 


AFWAL-TR-81-41 77 
Volume  I 


90 


XIUN  «  .58(Ut>b67EO  J  XNAX  *  .6i 120000e*0i  VHIH  •  0.  VNXX  •  .  80800000E  *03 


AFWAL-TR-81 -41 77 

Volume  I 


Si. 10. 7.27  LEAD 

MEAT  OF  FUSION  (CAL/ GRAM)  »  5.500 

HEIGHT  ( MG)  OF  CALIBRATION  STANDARD  »  tt.500 

RANGE  *  10.000  (MILLICAL/SEC  FULL  SCALE)  SCAN  RATE  -  10.000  ( DEGREES/HIN) 


PEAK  DATA  INPUT! 

DATA  RATE  (SECONOS/OATA  POINT)  -  .80000000 

TEMPERATURE  UF  FIRST  POINT  UF  OATA  -  590.183  (DEG  KELVIN) 

PEAK  BEGINS  AT  600.53  DEG.  K.  (PEAK  HEIGHT  «  5.30) 

PEAK  ENDS  AT  602.93  DEG.  K.  (PEAK  HEIGHT  -  8. OB) 

AKEA-HEAT  CONSTANT  =  .00097209  RANGE  PER  ENCODER  UNIT  (CON*R AN-MCAL/ SEC  PER  ENCODER  UNIT) 
THERMAL  RESISTANCE  ■  .25936  DEG.  K.-SEC./MILLICAL 
TM-  600.61  DEG.  K. 
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AFWAL-TR-81 -4177 
Volume  I 


81.10.7.28  LEAD 

HEAT  OF  FUSION  (CALSGRAMI  -  S.500 

HEIGHT  (MG!  UF  CALIBRATION  STANDARD  -  8.800 

RANGE  -  8.000  (MILLICA./SEC  FULL  SCALE!  SCAN  RATE  -  5.000  I  DEGREE S/HIN I 

PEAK  OATA  INPUT: 

OATA  RATE  ISECONOS/DATA  POINT!  >  .80000000 

TEMPERATURE  OF  FIRST  POINT  OF  OATA  -  595.067  (OEG  KELVIN! 

PEAK  BEGINS  AT  600.00  OEG.  K.  I  PEAK  HEIGHT  -  4.24! 

PEAK  ENOS  AT  601.73  OEG.  K.  (PEAK  HEIGHT  -  4.491 

AREA-HEAT  CONSTANT  -  .00095500  RANGE  PER  ENCODER  UNIT  ICON*RAN«MCAL/SEC  PER  ENCODER  UNIT! 
THERMAL  RESISTANCE  »  .26958  OEG.  K.-SEC./NILLICAL 
IN-  600.13  OEG.  K. 
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94 


AFWAL-TR-81 -41 77 
Volume  I 


APPENDIX  B.l 

PROGRAM  KINETIC 

SAMPLE  DATA  FILE 
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AFWAL-TR-81 -41 77 
Volume  I 


81.15.10.14.1  gulf  its 

1.50 
20.0 
Ou  .u 
32  3.0 
U.8 

-j  116-01  16-011  3-011 1-0 111- 01 11-3 139-01 01 

-3090-0079-0068-0059-0352-0048-3046-0046 
-  j  047-0049-005  2-005  J-005  9-00  58-C  050-00  til 
-3062-0063-0055-0064-0064-0065-3065-0065 
-J 05 5-006 5-00b 5-006 6-00o 7- 006  7-3058-0368 
-JO0V-OO6V-OO 70-0070-00 70-0071-00 72-00 70 
-0072-00 73-00 7 5-0077-0075-00 75-0078-00 78 
-0077-0077-0077-0076-0077-0077-0077-0077 
-007 7-00 77-007 7-0076-0076-00 77-007 7-00 7b 
-Ou 7 7-007 7-00 7 7— 007  7-0076-00  77-00  7  7-00  7  7 
-0077-0077-0076-0076-0076-0077-00  76-00  76 
-0 077-00 78-00 77-0077-0077-0076-0075-00 75 
-3 0/5-30  75-0075— 0075— 0075-0076-0073-00  73 
-0073-0073— 0076— 0074-0076-0076-0076-0076 
-0074-0073-0076-0073-0074-00 74-0074-00 74 
-0074-0073-0073-0073-0073-0073-0073-0073 
-3073-0072-0072-0072-0072-0072-0071-0071 

-J071— 0071— 0070— 0069— OObV-O 06V— 0058— 0068 
-JUo 8-0067—0066—006  5-0064-006  4-005  3-0062 
-30b 1-0060-0059-0058-0056*0054-0053-035 2 
-3050-0049-0047-0045-0043-0041-0039-0036 
-3034-0032-0029-0026-0023-0020-0017-0014 

-3010-0008-0003  0001  0005  0009  0013  0016 
0024  0029  0035  0040  0046  0053  0059  00e5 

3072  0079  0086  0093  0100  0108  0116  0124 

ulJ2  0141  0149  0158  0166  0175  0183  0190 

3197  0204  0209  0213  0216  0217  0215  0212 

0206  0197  0186  0174  0159  0144  0129  0113 

3098  0083  00b9  0056  0044  0032  0023  0013 

3U05-0002-0009— 0015-0020-0025-0030-0033 
-3037-0040-0044-0046-0049-0051-0054-0055 
-3038-0059-006 1-0062-0064-0066-0057-0069 
-0069-307 1-007 1-0072-0373-00 74-00 75-00 75 
-3077-0077-0079-0079-0080-0080-0081-0082 
-3 083-0083-0064-0085-0086-008 7-0088-03 a9 

- 3 089-0089-009 0-009 1-0091-0092-0093-0093 
-3093-0094-0094-0095-0096-0096-0095-0096 
-J 126-0093-0096-0097-0097-0097-309 5-009b 
-3096-0096-0096-0096-0096-0096-0095-0395 
-3095-0093-009 5-0095-0094-0094-0094-U094 
-3093-0093-0093-0093-0092-0092-0092-0091 
-0092-0092-0092-0091-0092-0092-0092-0092 
-3092-0093-0093-0093-0093-0093-3093-0093 

81.15.10.14.2  GULF  ATS 
4.07 
20. 0 
40.0 
323.0 
1.5 

-3160-0160-0159-0164-0167-0166-0154-0163 
-3 162-0 162-0162-016 3-0163-0164-0154-0164 
-3 165-01 65-0 16 6-0166-0 166-0 1 66-0 167-0 167 
-3168-0169-0169-0170-0170-0169-0168-0168 
-0168-0168-0168-0168-0167-0167-3168-0168 
-0168-0168-0158-0169-0169-0169-0169-0170 
-3170-0170-0170-0170-0171-0171-0171-0171 
-3172-0172-0172-0172-0172-0171-0172-0173 
-3172-0171-0172-0172-0173-0172-0172-0172 
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AFWAL-TR-81 -41 77 
Volume  I 


-a  1/2-01/2-0172-017  1-01/2-0  i  zi-oi/i-oi/i 
-a  1/ 2-0171-017 2-01? 1-017 1-0 1/2-0172-J1 71 
-01/1-0170-0170-0171-0170-01  71-0173-0173 
-01 70-01 70-0 170-0169-0 170-0  Io9-lla9-0lb9 
-3169-0169-016  9— 01b 9-0168-0 1 b 3— 01 6 o-O  loo 
-o  loo-O  IO4-0  lb  5-0  16 5-01e5-0 165-0  la  9—016*1 
-3lo3-0l6b-0lb3-0 16 3-0162-0  lb 2-01bl-01ol 
-Jlbl-0160-0159-0156-0159-0 153-015 7-016 7 
-01 »6-u Is  5-01 55-015 3-01 52-0151-0 lsO-jlb 9 
-  0156-0156-0155-0153-0152-0150-0136-0136 
-a 135-01 33-0 l 3 0-0 12 8-0 12 b-0 12 3-C 121-0118 
-0115-0112—0108—0105-010 1-0098—0099-0390 
-30oo-0 06 1-00 77-0072-0066-006 1-005 5-3059 
-3099-0037— 00 JO— 0023— 0016-0006-0000  0008 
0016  u025  003b  0059  OObJ  OObJ  007b  0089 

aC95  0106  0116  0129  01b2  0153  OlbJ  017/ 

0 1 bb  0199  0209  0217  022b  o 229  02J1  0230 

0223  0217  0203  0187  01o7  Olbi  0121  009/ 

30/b  0062  0030  001 2-0003-002 1-00 Jb-OOb / 
-0 05d-00b8-0076-008 5-0091 -OU97-O102-O1J/ 
-0112-0116-011 9—0 12 3— 0123 -012 9-0131-0 13b 
-a  13  7-01 38-015 0-0 152-0155-0156-019 7-0 1 99 
-0 130-U13 1-0133-0133-0153-0 l 33-0 137-01 3/ 
-0 139-0160-0 160-0  lb  1-0 le2-01b2-ulbJ-01bb 
-0  lb  3-0166-016  7— 0 lb 7-0  lb  6-0 lb 9-0 Ib9-01o9 
-j 1/0-0171-017 1-0172-0173-0200-01/6-01 75 
-0 1 76-01 77— 017  7— 018  9-0188-0180-0190-016/ 
-0191-0181-0161-0182-0182-0183-0133-0163 
- j lbb-u 185— 01 65— 016  b— 0 l8b-0 163-0165-0186 
la  3-0183-016  5-018 5-0185-016  3-01  6b-016b 
-018  3-ul 85-0 18 5-0183-0 183-01 83-0 18 3— 3163 

-Jlb2-0 182-018 2-0182-0181-01 82-3 16 1-0161 
—J 161-0181—0180—0180—0160-01 60-01 60— 0 180 

-J 180-0160-0160-0180-0160-01 80-0 160-01 6J 
-016C-U180-018 0-0 18 1-0161-0 161-0181-01 62 

-0 167-0227— 02bb— 02 33-0238-02 37— 0235-0233 
-0233— 0231— 022  9— 0226— 022  7— 02  2 3-02  25— C2  2  3 

81.15.10.13.3  GULF  ATS 
b  .  23 
10. a 
20.0 
323.0 
3.a 

-a  3b 7-03 68-03 7 3-0 373-03 7b -03 73-0 3 70-0369 
-J 368-03 67-036 8-036 7-0367-0360-0358-036 7 
-036 7-03 65-036 7-0368-0369-03 70-C Jb9-03b8 
-0387-0367-0367-0365-0366-0367-0365-0365 
-J 3b 7-0367-036 b-03bb-0367-0368-036b-0363 
-a 3 63-0 36b-03 6 6-0 367-036 3 -03 6 6-0 35 2-0 3b l 
-0362-0362-0  36  3-0361-036  1-0  360-0  3  5  6-0  35  7 
-0357-0358-0356-0358-0357-0336-0337-0356 
-0336-0 355-03 35-035 3-0332-0330-0 33 1-03 5b 
-J  353-0352-0352— 0352-0353-0352-0  351—0331 
-03 31-035 1-0 330-03b9-0330-03b8-03b9-03b6 
-03b  7-0 3b  7-0 3b7— 03bb-0 Jbb-Q 3b5-0 Jbb-03b3 
-0 Jbl-OJbO— OJbO-O 3b 1-0 3b0-03b0-0 352-0336 
- J3b0-03b0— 0350— 03b0— 0337-03  35-0  33J-0339 
-0335-0332-0332-0332-0332-0331-0331-0330 
-0330-0328-0326-0325-0325-0323-0323-0323 
-03 19-0317-0315-0313-0312-0310-0309-0308 
-0306-0305-0302-0301-0300-0297-0293-0290 
-.267-0285-0279-02/7-0276-02/0-0265-0263 
-0258-0253-0258-0295-0236-0235-0227-0219 
-021 3-0206-0199-0192-0 183-0 l / 6-0 16/-0 16 l 
-a  15  3-0 153-0130-0120-011 1-0100-0  03 8-0  3  75 
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-0063-0051-0038-0023-0011  0003  0013  0030 
30*4  0037  0070  0032  004*  0101  010*  0107 
0044  0041  0074  0062  0037  0013-0016-00*3 
-30  7 1-0044-01 1 7-0 1 3  3-0 13  7-0 17*-l)  140-02  0  3 
-0213-0223-0233-0236-02*7-0230-0254-0233 
-0 26  3-02 63-0 2 7 0-02 7* -023 0-02 8 1-0 2 5  *-02  34 
-3284-0240-0243-0242-0248-0300-0300-0301 
-3 30 2-0303-033 4-0306-030*-030*-03 06-0305 
-0306-0308-0310-0310-0311-0310-0312-0313 
-3 313-03 13-031 *-0315-031 7-03 17-0 3 17-03 16 
-3316-0317-0318-0318-0318-0314-0314-0317 
-3320-0320-0  320-0320-0323-032  3-0  325-0326 
-3326-0325-0326-0327-0325-0328-0326-0327 
-3 32 7-0 3 26-0 3 2 6-0 3 2 6-0 3 2 6-0 3 2 *-33 2 8-03 2 6 
-3328-0328-0326-0327-0327-0325-0327-0326 
-0326-0325-0325-0323-0322-0322-0321-0320 
-3320-0320-0320-0320-0317-0320-0314-0318 
-33 16-0318-0315-0313-0316-03 13-0 312-03 10 
-3310-0309-0334-0307-0307-0306-0335-0304 
-0307-0308-0286-0319-03*7-03*8-03*6-03*3 
-3342-0342-0341-0336-0336-0334-0333-0332 
-j 331-0333-033 1-0324-0328-0330-0 324-0329 
-0324-0328-0330-0333-0335-0334-0337-0335 
-3336-0336-0336— 0336-03 35-0333-0336-0337 

61.11.8.21.7  0ULP  ATS 
7.36 
10.  u 
10.0 
323.0 
6.0 

-U106-0103-011 8-01 14-012 8-0 127-0 127-0 124 
-0124-0128-0129-0131-0129-0130-0129-0124 
-0127-0 130-0124-0131-0130-01 24-0 129-01 24 
-0133-0128-0127-0132-0124-0131-0124-0126 
-0 130-0130-012 7-0131-01JI-0130-0132-0138 
-3128-0127-0129-0131-0124-0121-0124-0132 
-0128-0129-0129-0129-0119-0131-0129-01 31 
-0131-0130-0131-0138-0132-0133-0131-0131 
-0132-0133-0132-0138-0131-0130-0131-0132 
-0131-0133-0131-0130-0130-0130-0123-0127 
-0128-0124-0127-0127-0127-0119-0128-0124 
-0129-0128-0126-0122-0125-0125-0125-0124 
-0123-0130-0122-0122-0119-0121-0119-0124 
-0114-01 17-011 7-0117-0119-01 15-01  U-Ol  19 
-0110-0104-0110-0107-0108-0106-0103-0106 
-0104-0099-0047-0096-0043-0040-0 08 4-00 67 
-0079-0080-0075-0067-0070-0063-0063-0064 
-u 063-00*7— 00*3-00*1-0033-0030-0020-0020 
-0012-0007-0001  0006  0011  0020  0030  0036 
0039  0066  0063  0072  0063  009*  0100  0119 

0132  01*2  0159  0167  0179  0199  021*  0230 

02*6  0256  0269  0278  0279  0274  0276  0265 

02*7  0222  0200  0172  0139  0115  0067  0060 

0034  0018  0008-0009-0022-0027-00*3-0049 
-0 0o0-0067-00 7 1-0077-0083-0085-0 090-0093 
-0064-0101-0099-0107-0108-0120-0107-0116 
-0115-0120-0121-0123-0125-0125-0126-0124 
-0124-0130-0133-0138-0135-0137-0136-0138 
-0137-0139-01*4-01*1-01*3-01*0-0139-01*7 
-01*3-01*7-0139-01*7-0152-0152-0153-0163 
-0163-0163-0165-0156-0158-0157-0157-0160 
-0168-0158-016 1-0162-0161-0163-0163-0165 
-0166-0168-016 7-0166-0 168 -01 70-01 69-0163 
-0 173-0173— 017  4-01 75-0174-01 75-0170-01 7  7 
—  01  MO— 0 l 79—0 l HO— 0179— Ot 79-0 1  74—0 182—0 1 74 
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-3179-0183-0180-0182-0185-0185-0181-0186 
-3 183-0179-018 5-0187-0 187-0187-018 7-0 lo i 
-5187-0187-018 7-0187-0 183-0 181-01 83-01 88 
-0190-0189-0191— 0183-0191-0192-0187-0193 
—  3 193-0194-0194— 019*— 0193-0 198-0197— 0 198 
-0 198-0203— 020  6— 0209— 021  *»-0  214-0  220 

81. 11. 8*21.6  GULF  ATS 
7.22 
10.0 
3.0 
323.0 
9.0 

-J 083-008 3—00 8 7—0 09 3-0094 -0094-00 9 5-00 9 7 
-0  097-009  7-009  7-0096 -009!) -0  09  5-0093-0093 
-0093-0093-0093-0093-0095-0096-0095-0096 
-5095-0095-009  5-0094-0093-0093-0  093-0098 
-0094-0095-0093-0093-0093-0093-0093-0093 
-J093-0093-009 3-0093-0093 -0093-0093-00 93 
-3093-0093-0093-0093-0092-0093-0092-0092 
-0  092-0093-009  2-009 1-0092-0091-0089-0089 
-3039-0091-0091-0089-0089-0089-0089-0089 
-3089-0089-0089-0089-0089-0089-0089-0089 
-0089-0089-0087-0087-0087-0087-0037-0087 
-0087-0087-0087-0087-0087-0087-0087-0087 
-3087-0087-0087-0086-0087-0086-0036-0085 
-3086-0085-0085-008 4-0085-0084-0083-0084 
-3  08  3-00  83-008  3-008  3-0083-00  83-00  8  2-00  79 
-3079-0082-0079-0079-0079-0079-0079-0079 
-3079-0079-0077-0077-0077-0077-0077-0077 
-3075-0073-0073-0073-0073-0073-0071-0071 
-3069-0069-0069-0067-0067-0066-0056-0063 
-3063-0063-006 1-005 9-0059-0057-005 7-00 >5 
-3055-0053-0052-0049-0047-0047-0045-0042 
-0039-0039-0035-0033-0033-0029-0027-0025 
-0022-0019-0016-0013-0009-0007-0033  0000 
0004  0008  0012  0015  0020  0024  0030  0034 

3040  0043  0050  0034  0060  0066  0073  0080 

3085  0092  0100  0106  0114  0121  0128  0136 

0142  01 47  0151  0152  0150  0144  0136  0124 

0110  0096  0082  0068  0054  0040  0030  0020 

3010  0002-0006-0012-0017-0022-0027-0029 
-3033-0037-0039-0039-0043-0045-0047-0049 
-0049-0053-0053-0055-0057-0057-0057-0059 
-3059-0063-006 2-006 3-00&3 -00b3-0065-00b 5 
-3066-0067-0067-0067-0067-0067-0069-0369 
- 3 Oo 9-0 069-0 06 9-007 1-007 1-0 07 1-0073-0 073 
-3073-0074-0076-0076-0077-0077-0077-0077 
-0077-0077-0079-0077-0079-0079-0079-0079 
-3079-0079-0079-0079-0082-0079-0082-0083 
-3083-0083-0083-0083-0083-0083-0083-0085 
-3085-0087-0086-0086-0087-0087-0087-0087 
-0087-0089-0087-0087-0089-0089-0089-0089 
-0089-0089-0089-0089-0089-0089-0089-0089 
-0091-0092-0092-0092-0092-0093-0093-0093 
-3 093-0093-009 3-0093-0093-009 5-CO 93-00 94 
-0093-0095-0095-0096-0095-0097-0097-009? 
-309  7-009  7— 0097— 009  7-009  7-0097-009  7-00  ¥ 7 
-3097-0097-0097-0097-0097-0097-0099-0097 
-0097-0099-0099-0097-0099-0097-0097-0097 
-3097-O099-009 7-0097-0097-0 097-00 99-0099 
-3099-0099-0099-0099-0099-0099-0099-0099 
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APPENDIX  B. 2 

PROGRAM  KINETIC 

SAMPLE  INPUT  CARDS 
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100=  KINETIC  SERIES  FOR  GULF  ATS  (50  GRAM  EVALUATION ) 

110=  0.30920  0.21155  0.18110  0.17265  0.16998 

120=  0.44179  0.29991  0.24575  0.22965  0.23405 

130=  435.24  432.49  430.94  430.12  429.70 

140=  605.75  603.22  601.67  600.84  600.38 

150=0. 000905490 . 000917600 . 000920920 . 000924290 . 0009334 1 

160=  0 . 00098S860 . 000985400 . 00097 1 770 . 000990290 . 00097559 

170= 

180=11110001100  380  670  340  650  396  620  374  585 

600 


353 
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APPENDIX  B. 3 

PROGRAM  KINETIC 


SAMPLE  OUTPUT 
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aIncTIC  *** 


1  NtT  I  C  JCKltS  eUR  GJ-t-  A  T  3  (50  GKAH  evaluatiuni 


PK'JGKAil  CONTROL  CARO 


llllOJOl lOGGOOOCOOuO  JdG  b?0  5*0  650  39b  b23  3?*»  5«5  353  bOO  0  0 

**♦  +  *  +  +  ♦♦  +  ♦  +  ♦»  ♦  ♦♦♦■*■♦*****♦♦♦♦♦**  ***+♦*•  ♦  ♦**¥*¥♦♦♦♦♦**¥¥*♦♦♦♦•♦*****♦♦♦♦♦**  ***♦■*■♦♦♦ 

CALldKATlUN  DATA 


McLTING  POINTS: 
UNITS  UP  KELVINS) 


HEAT  KATE 

r«(iNuioi)  oelta 

TM (LEaO) 

DELTA 

ao.uooo 

*  35 • z  * 

5. A* 

605.75 

5.10 

*0. 0000 

*♦32.  *»9 

2  •  b  V 

oOJ.ZZ 

4.57 

20.0000 

*30,  9* 

1.1* 

b01.b7 

1.02 

10*0000 

*30.12 

•  JZ 

600. d* 

.19 

5.^000 

*29.70 

-.10 

600 *3B 

-.27 

2.5000 

*zv. ao 

0.00 

600.65 

0.00 

1.2500 

*29. aO 

0.00 

600.65 

0.00 

.6250 

*29. aO 

0.00 

bOO •  b5 

0.00 

*29. aO 

0.00 

600,6b 

o.oo 

CA.CULATfcl) 

THERMAL  CORRECTION  FACTORS 

STKAIGHT  line 

SHORING  TRUE 

TEMPERATURE 

VfcKS JS 

UrtSERVEU  TtfIPtRATUKE 

HEAT  KATE 

INTERCEPT 

SLOPE 

dG.  0000 

— o. J07ob 

1.00199 

*0.0000 

-2.9939b 

1.00070 

20. 0000 

-1  .**<id9 

i. 00070 

10. 0000 

-.6*753 

1.00076 

5.0000 

-. 32799 

1.00100 

Z. 5000 

•occoo 

l.OCOOC 

1.250C 

.00000 

1.00000 

•  6250 

•oocoo 

1.00000 

•  3125 

.00000 

l.OOOCO 

f rttkrtA*.  RESISTANCE  (Lag  CORRECTION) 
(IN  UNITS  OP  K6LVINS/(MCAL/SEC) ) 


HEAT  RATE 

TRdNUlUrt) 

TR(LEAO) 

TR( AVERAGE) 

ao.oooo 

.30920 

.**179 

.37550 

*0.0000 

.21155 

.29991 

.25573 

20.0000 

. lbllO 

.2*575 

.213*3 

10. OuO j 

. 17Zo5 

.22965 

.20115 

5.0000 

•  1 &99d 

•23*05 

.20202 

2.5000 

U. OOOOD 

0.00000 

O.OOOCO 

1.2500 

C. 00000 

C. 00000 

0.00000 

•  6250 

0.00000 

O.OODG J 

0.00000 

.  3125 

0.00000 

0.00000 

0.00000 
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K 1  Nr  TIC  ***  AlNtTlC  Sf<lrS  FUK  UJLF  ATS  (5j  GKA.1  tVALUATIUN) 


AKtA  Ht  AT  CONSTANT 
(UNITS  JF  INVcltSfc  fcNCUJ:  K  UNITS 
I.e  .  t«ANiit*CUN*rtCAc/ScC  I 


NEAT  KATE 

cjn(  isui  j.n 

CUN(  l  t  Ai) ) 

COMAVEkAbt, 

o o.oo oo 

•O00V054V 

.OOOVaddG 

•OOOV47ld 

NO.OOjO 

•  OOOv  17t>v) 

•000*d54U 

.000*5150 

iC.Ou.O 

.OOOV2JV2 

•Q00V71 7 7 

•0C0V4645 

10.00 Oo 

•0CCV242V 

•  OOOV*«i2V 

.COCV572V 

5. 00  JO 

•000*43+1 

•  000*755  d 

.OOQV5*oo 

7.50'JO 

€•00000303 

0  •  0000  j  000 

O.OCOOCCu j 

1.250U 

C.OGOt OOOj 

0.00000000 

o.oocootoo 

.6450 

u.oocgoooo 

0.00000000 

0.00  C  oCOOo 

•  J145 

0,00000000 

0. OOUOOOOO 

O.OoOOCCuO 

81.15.10.1*.!  GULF  ATS 


***** 


NrluHTinti)  OF  SAMPLE*  i.5o 
8ANl»c(HlLLIClL/ScC  FULL  SCALE)-*  £0,6 
SCAN  KATtlUcC  PfcK  fllNJTcC  80.0 

TrMPrKATiJktlutG  KELVIN)  UF  FIKSl  PUInT  UN  OATA  TAPE*  Sen. 07 


UATA  KATE  (SECONDS  ft*  OATA  POINT)*  .8000 


X 

TfcriK£KATu<  l 

ORIGINAL 

tifcCUNOi  ) 

I  AfcLVll* 1 

4c.O. 1 

.dD 

324.07 

-116. 

l.oO 

325. 14 

-116. 

2.43 

Mo. 10 

-113. 

3.20 

3  ll.it 

-111. 

4.0j 

320.44 

-ill. 

4.  dO 

32V. 40 

-111. 

5.63 

340.47 

-10V. 

6.43 

431. 54 

-lOi. 

i.n 

432.60 

-VO. 

6.00 

334.67 

-7v  • 

d.dO 

434. 73 

-6d  • 

v.oo 

445.60 

— 5V  . 

10.  VJ 

4  3d. 6  7 

-62  • 

11.  20 

347. *3 

— 4d  • 

12.03 

33V. 00 

-46  • 

12.drj 

340.07 

-40  . 

14.60 

341.14 

-47. 

14.40 

342.20 

—  4  V  . 

15.20 

344.2/ 

-52  • 

16.0J 

344. 43 

-5  3. 
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♦♦*81*16. 

10.1*1.1  GtJLr 

A  T  > 

lo.HJ 

365. hO 

-66. 

i 

366.6  7 

-5b  • 

lb.  60 

367.53 

-60. 

iv.zo 

3  48.  oO 

-o  1  • 

ZG*03 

36V. 6/ 

-6/  . 

cO  •  b  J 

350. 7i 

— o3  . 

dltOJ 

ibl. 80 

-65. 

//•6J 

35Z.8  / 

-64. 

Z3./0 

353. V3 

-06  . 

Z6.00 

355.00 

-65. 

/6.80 

336.0/ 

-65. 

Z6.60 

36/. 13 

—  6  6  . 

Zb. 63 

368. ZO 

-65. 

Z7./0 

3  6  V  •  £  / 

-65  . 

Zb.uJ 

3o0. 33 

-65  • 

Zb.do 

361. *lO 

-06  . 

ZV.bo 

36Z.6/ 

-o  /  • 

30.60 

ioi.63 

-6?. 

31. Z3 

3o6.bG 

-63  • 

3Z.o0 

366.6/ 

-68  . 

3Z.80 

3  DO. 73 

-Oi. 

33.o0 

367.80 

-6V. 

36.60 

368.8  / 

-70. 

35./J 

3oV. V3 

-70. 

36.03 

3/1.00 

-70. 

36.  bi 

3/Z.07 

-71. 

37.60 

3/3.13 

-It. 

3b  .60 

3  /  6  •  Z  0 

-It. 

JV.z'o 

3/6.// 

-ft. 

60.00 

37o.  33 

-li. 

4G.33 

3/7. *»C 

-78. 

6i.b0 

378.4/ 

-77. 

6/.60 

37V. 63 

-7b. 

43./0 

380. oO 

-78. 

66.0J 

381.6/ 

-78. 

46.80 

38/ .73 

-78. 

66  *b0 

383.80 

-77. 

66*60 

386.8/ 

-7  7. 

67. Z0 

385. V3 

-77. 

68.00 

387.00 

-  7q  • 

48.80 

388.07 

-77. 

4V.oO 

3  b  V. 13 

-77. 

50 .60 

JVO.ZO 

-77. 

61.Z0 

3V1./7 

-77. 

5Z.OJ 

3V/.33 

-77. 

5Z.8G 

3V3.nO 

-77. 

53.60 

3V4.47 

-77. 

64.60 

3V6.63 

-76. 

66. ZO 

3  V  6  •  6  0 

-76. 

56.^0 

3 V  7.  o  / 

-77. 

6b. 80 

3V8./3 

-11. 

57.60 

3VV.80 

-76. 

58.60 

400.8  / 

-77. 

5V.Z0 

601. V3 

-77. 

6  0  «  00 

403. 00 

-II. 

60 .60 

406.0  / 

-77. 

61.60 

605.13 

-76. 
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illfcUlC  •♦*01.15.1  J.  lx.  1  0  JLf-  US 


b^  *4J 

tOb.<;o 

b01.il 

04«  30 

•  00.  33 

bi  •  a  j 

•01.50 

oa  .o  j 

•10.57 

ob*4J 

•  11.51 

tt/ 

•12. eO 

t)0»<)D 

•11.5/ 

aa.ao 

•!•« 13 

b9.b  J 

•15.50 

70*  *0 

blb.il 

71*13 

•17. VI 

7^.00 

•lv.OO 

7Z*bO 

♦20.0/ 

73*  bO 

•2 1. 11 

74  •  4  J 

•22.20 

7b*l3 

♦21. 11 

7b  • 

bib. 33 

7o*  a  J 

bib. bo 

77. bD 

blb.bl 

7tt.40 

•  27.51 

79.23 

•28. aO 

80.03 

•21.57 

bO  •  aO 

•10.71 

a  l .  bC> 

•11.50 

82.43 

•12.57 

ba.aG 

•11.11 

a4.u  j 

•15.00 

*4.00 

•15.07 

bb.b  J 

•17.11 

8b.*»0 

•18.20 

b7»dw 

•11.27 

86.00 

••0.11 

aa.ao 

••1.50 

89. ao 

••/.•7 

90  •  4  J 

♦♦1.51 

91. 

♦••.50 

9*.0u 

••5.6/ 

9*.ao 

bbb.  13 

93.  o'J 

••7.80 

94.40 

••6.87 

9b. 23 

♦♦1.11 

9b. 00 

•51.00 

9b. aj 

•52.0/ 

97.b  0 

•  51.11 

98.43 

•55.20 

99.20 

bbb.il 

100.03 

•5o. 11 

100. aO 

•  57.50 

101 .oo 

•58. 57 

101.40 

•51.51 

1CJ.2J 

•60.60 

104.00 

•  6 1.  67 

104.80 

•62. 13 

iC'b.aO 

•el. 60 

10b. HO 

♦65. 8/ 

107 • 

•05. 11 

-//. 

-n. 

-n. 

-n. 

-n. 

-lb. 
-ib. 
-lb. 
-11. 
-lb. 
-lb. 
-11. 
-lb. 
-11. 
-11. 
-11. 
-lb. 
-lb. 
-lb. 
-75. 
-lb. 
-lb. 
-lb. 
-lb. 
-lb. 
-13. 
-13. 
-13. 
-13. 
-lb. 
-lb. 
-lb. 
-lb. 
-lb. 
-lb. 
-lb. 
-13. 
-lb. 
-13. 
-lb. 
-lb. 
-lb. 
-lb. 
-lb. 
-13. 
—1 3  . 
-13. 
-13. 
-13. 
-13. 
-13. 
-13. 
-11. 
-11. 
-11. 
-11. 
-11. 
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108.00 

467.00 

-71. 

108.80 

468.07 

-71. 

109.60 

469.13 

-71. 

110.60 

470.20 

-71. 

111.20 

471.27 

-70. 

112.00 

472.33 

-69. 

112.80 

473.40 

-69. 

113.60 

474.47 

-69. 

116.60 

475.53 

-68. 

116.20 

476.60 

-66  . 

116.00 

477.67 

—68  . 

116.80 

476.73 

-67. 

117.  oO 

479.80 

-6b. 

118.60 

480.87 

-65. 

119.20 

481.93 

-64. 

120.00 

483.00 

-64. 

120.80 

484.07 

-63. 

121.60 

485.13 

-62. 

122.60 

46b. 20 

-61. 

123.20 

487.27 

-60. 

124.00 

488.33 

-59. 

124.80 

489.40 

-58. 

125.60 

490.47 

-5a. 

126. 40 

491.53 

-54. 

127.20 

492.60 

-53. 

128.00 

493.67 

-52. 

126.80 

494.73 

-50. 

129.60 

495.80 

-49. 

130.40 

496.87 

-47. 

131.20 

497.93 

-45. 

132.00 

499.00 

-43. 

132.80 

500.07 

-41. 

133.60 

501.13 

-39. 

134.40 

502.20 

-3b. 

135.20 

503.27 

-34. 

136.00 

504.33 

-32. 

136.80 

505.40 

-29. 

137.60 

506.47 

-26. 

138.40 

507.53 

-23. 

139.20 

506.60 

-20. 

140.00 

509.67 

-17. 

140.80 

510.73 

-14. 

141.60 

511.60 

-10. 

142.40 

512.67 

-8. 

143.20 

513.93 

-3. 

144.00 

515.00 

1. 

144.80 

516.07 

5. 

145.60 

517.13 

9. 

146.40 

516.20 

13. 

147.20 

519.27 

16. 

148.00 

520.33 

24. 

148.80 

521.40 

29. 

149. 60 

522.47 

35. 

150.40 

523.53 

40. 

151.20 

524.  t>G 

46. 

152.00 

525.67 

53. 

152.80 

52e. 73 

59. 

107 


AFWAL-TR-81-4177 
Volume  I 


MNfcllC  ***81.15.10.14.1  GULF  *TS 


153.60  527.80  65. 

154.40  528.87  72. 

155.20  529.93  79. 

156.00  531.00  86. 

156.60  532.07  93. 

157.60  533.13  100. 

158.40  534.20  108. 

159.20  535.27  116. 

160.00  536.33  124. 

160.63  537.40  132. 

161.60  538.47  141. 

162.40  539.53  149. 

163.20  540.60  138. 

164.00  541.67  16b. 

164.60  542.73  175. 

165.60  543.80  183. 

166.43  544.8?  I9u. 

167.20  545.93  197. 

168.00  547.00  204. 

168.60  548.07  709 . 

169.60  549.13  213. 

170.40  550.20  216. 

171.20  551.27  217. 

172.00  552.33  215. 

172.80  553.40  212. 

173.63  554.47  206. 

174.40  555.53  197. 

175.20  556.60  18b. 

176.00  557.67  174. 

176.83  558.73  159. 

177.60  559.80  144. 

178.40  560.87  129. 

179.20  561.93  113. 

180.00  563.00  98. 

180.80  564.07  83. 

181.63  565.13  69. 

182.40  566.20  5b. 

183.20  567.27  44. 

184.00  568.33  32. 

184.80  569.40  23. 

185.60  570.47  13. 

186.40  571.53  5. 

187.20  572.60  -2. 

188.00  573.67  ”9. 

188.80  574.73  -15. 

189.60  575.80  “20. 

190.40  576.87  -25. 

191.20  577.93  -30. 

192.00  579.00  -33. 

192.83  >80.07  -37. 

193.60  581.13  -40. 

194.40  582.20  -44. 

195.20  583.27  -46. 

196.00  584.33  -49. 

196.80  585.40  -51. 

197.60  586.47  -54. 

198.40  587.53  -55. 
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199.20 

b66.o0 

-38. 

200.00 

389.6? 

-39. 

200. HO 

390.73 

-61. 

201.60 

b91. 60 

-62. 

202.90 

b92 .8  7 

—64  . 

203.20 

393. 93 

—6b  . 

204.00 

b9b.OO 

-6?. 

204.00 

b9o.Q  7 

-69. 

20b. 60 

397.13 

-69. 

206.40 

396.20 

-71. 

207.20 

399.2? 

-71. 

206.00 

600.33 

-72. 

206.60 

601.40 

-73. 

209.&0 

602.47 

-74. 

210.40 

603.33 

-7b. 

211.20 

604. bO 

-73. 

212.00 

603.6? 

-71. 

212.60 

606.73 

-77. 

213.60 

607.80 

-79. 

214.40 

608.67 

-79. 

21b. 20 

609.93 

-80. 

216.00 

611.00 

-80. 

216.60 

612.07 

•dl  i 

217.60 

613.13 

-62. 

216.40 

614.20 

-83. 

219.20 

613.27 

-83. 

220.00 

616.33 

-84. 

220.60 

617.40 

-6b. 

221.60 

616.47 

— 8&  . 

222.40 

619.33 

-87. 

223.20 

620.60 

-86. 

224.00 

621.67 

-89. 

224.80 

622.73 

-69. 

22b. 60 

623.80 

-69  • 

226.40 

624.67 

-90. 

227.20 

623.93 

-91. 

226.00 

627.00 

-91. 

226.80 

628.07 

-92. 

229.60 

329.13 

-93. 

230.40 

630.20 

-93. 

231.20 

331.27 

-93. 

232.00 

632.33 

-94. 

232.60 

633.40 

-94. 

233.60 

634.47 

-9b. 

234.40 

633.33 

-9b. 

23b. 20 

636.60 

-9b. 

236.00 

637.67 

-9b. 

236.80 

636. 73 

-96. 

237.60 

639.80 

-126. 

236.40 

640.67 

-93. 

239.20 

641.93 

-96. 

240.00 

643.00 

-97. 

240.60 

644.07 

-97. 

241.60 

643.13 

-97. 

242.40 

646.20 

-96. 

243.20 

647.27 

-96. 

244.00 

648.33 

-96. 
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255.60 

659.50 

255.60 

650.57 

256.50 

651.53 

257.20 

652.60 

256.00 

653.67 

256.60 

655.  73 

259.00 

655.80 

250.50 

656.87 

251.20 

657.93 

252.00 

659.00 

252.80 

660.07 

253.60 

661.13 

255.50 

662.20 

255.20 

663.27 

256.00 

665.33 

256.60 

665.50 

257.60 

666.57 

256.50 

567.53 

259.20 

668.  eO 

260.00 

669.67 

260.60 

670.73 

261.60 

671.60 

262.50 

672.87 

263.20 

673.93 

265.00 

675.00 

265.60 

676.07 

265. oO 

677.13 

266. 50 

678.20 

267.20 

5  79.27 

266.00 

680.33 

266.60 

661.50 

269.60 

682.57 

270.50 

683.53 

2/1.20 

685.60 

272.00 

685.67 

272.60 

686.73 

273.60 

687.60 

275.50 

688.87 

275.20 

689.93 

no 

\ 


-96. 

-96. 

-96. 

-96. 

-96. 

-95. 

-95. 

-95. 

-95. 

-95. 

-95. 

-95. 

-95. 

-95. 

-95. 

-91. 

-93. 

-93. 

-93. 

-92. 

-92. 

-92. 

-91. 

-92. 

-92. 

-92. 

-91. 

-92. 

-92. 

-92. 

-92. 

-92. 

-93. 

-93. 

-93. 

-93. 

-93. 

-93. 

-93. 


AFWAL-TR-81  -41 77 
Volume  I 


************************************** 


»  *  *  *  » 


•  • 
•  •  ■ 

•  • 


•  •  • 


•  •  • 


•  •  •  • 


•  • 

•  • 

•  • 


*********< 


**************** 


*  *  »  *  * 


***** 


in 


XrllN  -  .32A0bb67E*03  XMAX  »  .6SB»Bb67e»03  YKIN  -  -.126000006*03  YNAX  -  .217000006*03 


AFHAL-TR-81-4177 
Volume  1 


KINETIC  •»«»!. 15. 10. In. I  GULF  ATS 


maximum  ordinate-  217.0  uccurs  at  Sii.u  deg  kelvin. 

PcAK  StAKCH  LIMITS:  START  FT.*  379.5  STUP  FT.*  669. 7  DEG.  KELVIN 

THE  PEAK  ENOS  AT  2SS  POINTS  FROM  START.  THE  V  AT  THIS  POINT  IS  -75.77 
THE  BASELINE  EQUATION  IS  V-  -.3730aE*00*X»  .19350E»02 

THE  PEAK  STARTS  AT  1JS  POINTS  FROM  THE  START.  THE  V  AT  THIS  POINT  IS  -67.17 
THE  BASELINE  EOUATIUN  IS  V*  .123A5E»00*X»  -.B63ua£»02 


PEAK  BEGINS  AT  ABB. 33  Oti»  KELVIN  (PEAK  HEIGHT  •  -o7.I7l  (DATA  PT.  iSs) 
PEAK  ENOS  AT  59S.00  OEG  KELVIN  (PEAK  HEIGHT  ■  -7S.77I  (DATA  PT.  255) 

NUMBER  OF  POINTS  IN  PEAK*  ICO 

BASELINE  SHIFT  COMPENSATED  IS  -3.BB 


Temperatures  have  no*  been  corrected  for  Thermal  lag,  scan  rate  effect. ano  calibration  error, 
magnitude  of  the  correction  at  maximum  uroinate  is:  -3. is 


Ml. IS. 10. LA. 2  GULF  ATS 


***** 


MclGHT ( MGI  OF  SAMPLE*  A. 07 
AANCE(HILLICAL/SEC  FULL  SCALE!*.  20.0 
SCAN  RATEIOEG  PER  MINUTE!-  NO.O 

TEMPERATUREIOEG  KELVINI  OF  FIRST  POINT  ON  DATA  TAPE*  32A.00 


DATA  RATE  (SECONOS  PER  DATA  POINT)-  l.SOOO 


X 

(SECONDS) 

1.50 
3.00 
A. SO 
6.00 

7. 50 
9.00 

io. so 
12.00 

13. 50 
1S.OO 

16. 50 
la.oo 


temperature 

(KELVINS) 

32A.00 

325.00 

326.00 

327.00 

323.00 

329.00 

330.00 

331.00 

332.00 

333.30 

33A.OO 

335.00 


ORIGINAL  V 
(E.U. ) 


-160. 
— leO . 
-159. 
— 16A  . 
-167. 
-166. 
-16A. 
-163. 
-162. 
-162. 
-162. 
-163. 
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IV.  S3 
21.03 
22.Su 
24.00 
23.  S3 
27.03 
20.  SO 
30.00 
31.  SO 
33.03 

34.50 
3b. 03 

37.50 
30.00 
AO. SO 
42. OJ 
A3. S3 
AS. 03 
A6.53 
48.00 

49.50 
51.03 
52.  SO 
SA.03 

53. 50 
57.03 

58. 50 
bO.OO 
el.53 
03.03 
6A.S0 
bo.  03 
07.33 
09.00 

70. 50 
72.00 

73.53 
75,03 
70.30 
78.03 

79.50 
81.00 

82.53 
8A.03 

85. 50 
87.00 

88.50 
90.03 

91.50 
93.03 
9A.50 
90.03 

97.50 
99.03 

100.53 

102.03 

103.50 


330. 00 
337.00 
338.00 
339.00 
3A0.00 
3A1.00 
3A2.00 
343.30 
3AA.00 
3AS.00 
34o. 00 
347.00 
348.00 
349.00 
3S0.00 
351.00 
352.00 
353.00 
354.00 
355.00 
350. 00 
357.00 
358.00 
359.00 
300.00 
301. 00 
302.00 
303 • 00 
3O4.00 
305. 00 
3bb.00 
307.00 
308.00 
309.00 
370.00 
371.00 
372.00 
373.00 
374.00 
375.00 
376.00 
377.00 
378.00 
379.00 
380.00 
381.00 
382.00 
383.00 
384.00 
385.00 
380.00 
387.00 
388.00 
389. OU 
390.00 
391.00 
392.00 


-lo3. 
-164. 
-104. 
-104  . 
-105  . 
— los . 
—lob  . 
—lob  . 
-loo. 
-160. 
-167. 
-167. 
-168. 
-169. 
-169. 
-170. 
-170. 
-169. 
-168. 
-108  . 
-168. 
-168. 
-168. 
-168. 
-167. 
—16  7  . 
-168. 
-168. 
-108. 
-108. 
— lo8  . 
-109. 
-109. 
-109. 
-169. 
-170. 
-170. 
-170. 
-170. 
-170. 
-171. 
-171. 
-171. 
-171. 
-172. 
-172. 
-172. 
-172. 
-172. 
-171. 
-172. 
-173. 
-172. 
-171. 
-172. 
-172. 
-173. 
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105.00 

393.30 

-17l. 

10b. S3 

394.00 

-171. 

108.00 

395.00 

-171. 

109. sO 

396.00 

-171. 

111.03 

397.00 

-171. 

111. SO 

398.00 

-172. 

lib. 03 

399.00 

-171. 

115.30 

400.00 

-172. 

117.00 

401.00 

-171. 

118. SO 

401.00 

-171. 

110.00 

403.00 

-171. 

111. SO 

404.03 

-171. 

113.03 

403.00 

-171. 

124.30 

406.00 

-171. 

lib. 00 

407.00 

-171. 

117. SO 

408. 00 

-171. 

119.00 

409.00 

-172. 

130. SO 

410.00 

-171. 

131.03 

411.00 

-171. 

133. SO 

411.00 

-171. 

13S.00 

413.00 

-170. 

13b. S3 

414.00 

-170. 

138.03 

41S.00 

-171. 

139. SO 

416.00 

-170. 

1*1.03 

417.30 

-171. 

141. SO 

418.00 

-170. 

144.03 

419.00 

-173. 

14S.S0 

410.00 

-170. 

147.03 

411.00 

-170. 

148. SO 

411.30 

-170. 

ISO. 03 

413.00 

-169. 

lSl.30 

414.00 

-170. 

1S3.03 

415.00 

-169. 

154. SO 

416.00 

-169. 

ISb.OO 

417.00 

-169. 

1S7.S0 

418.00 

-169. 

1S9.00 

419.00 

-169. 

160.  so 

430.00 

-169. 

lbl.03 

431.00 

-169. 

lb3.S3 

432.00 

-168. 

IbS.OO 

433.00 

-168. 

Ibb.SO 

434.00 

-lbb. 

168.00 

435.00 

-166. 

169.S0 

436.00 

—  166. 

171.03 

437.00 

-leS. 

171. SO 

438.00 

-165. 

174.00 

439.00 

-165. 

17S.50 

440. Ou 

-165. 

177.03 

441.00 

-165  . 

178. S3 

441.00 

— Ib4. 

180.00 

443.00 

-164. 

181. S3 

444.00 

-163. 

183.03 

445.00 

-164. 

184. S3 

446.00 

-163. 

186.03 

447.00 

-163. 

187. SO 

448.00 

-162. 

189.00 

449.00 

-162  . 
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190.53 

192.00 

193*50 

195.00 

196.50 
196.00 

199.50 

201.00 

202 . 50 
2 04.00 
205. 5J 
207.00 

206.50 

210.00 

211.50 
213.00 
21*. 50 
216.00 

217.50 
219.03 

220.50 
222. OJ 

223.50 
225.0 0 

226.50 
226,00 

229.50 
231.00 

232.50 
23*. 00 

235.50 
237.00 

238.50 
2*0.00 
2*1.50 
2*3.00 
2**. 50 
2*6.00 
2*7.50 
2*9.00 

250.50 
252.03 

253.50 
255.00 

256.50 
256.00 

259.50 

261.00 

262.50 
264.00 

265.50 
267.00 

268.50 
270.00 

271.50 
273.00 

274.50 


*  5  0.  U  J 
*51.00 
*52.00 
*53.00 
*5*. 00 
*55.00 
*56.00 
*57.00 
*56.00 
*59.00 
*60.00 
*61.00 
*62.00 
*63.00 
*6*. 00 
*65.00 
*66.00 
*67.00 
*66.00 
*69.00 
*70.00 
*71.00 
*72. UO 
*73.00 
*7*. 00 
*75.00 
*76.00 
*77.00 
*76.00 
*79.00 
*80.00 
*81.00 
*82.00 
*83.00 
*8*. 00 
*85.00 

*  do. 00 
*87.00 
*86.00 
*89.00 
*90.00 
*91.00 
*92.00 
*93.00 
*9*. 00 
*95.00 
*96.00 
*97.00 
*98.00 
*99.00 
500.00 
501.00 
502.00 
503.00 
50*. 00 
505.00 
506.00 


-161. 
-ioi. 
-lbl. 
-160, 
-159. 
-156. 
-159, 
-156, 
-157. 
-157. 
-156. 
-155, 
-15*. 
-153, 
-152. 
-151. 
-15  0, 
-1*9. 
-1*8. 
-1*6. 
-1**. 
-1*3. 
-1*2. 
-1*0. 
-136. 
-136, 
-13*. 
-133. 
-130. 
-128. 
-126. 
-123. 
-121. 
-116. 
-115. 
-112. 
-106. 
-105. 
-101. 
-96. 
-9*. 
-90. 
-66. 
-61. 
-77. 
-72. 
-66. 
-61. 
-55. 
-*9. 
-**. 
-37. 
-30. 
-23. 
-16. 
—  6  . 
0. 
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276. OU 

507.00 

8. 

277.SG 

508.00 

16. 

27V. 00 

609.00 

25. 

260.60 

610.00 

34. 

262.00 

511.00 

44. 

263,60 

512.00 

53. 

265.00 

613.00 

63. 

266.60 

516.00 

74. 

266.00 

515.00 

64. 

269.60 

516.00 

96. 

291.00 

517.00 

106. 

292.60 

616.00 

118. 

296.00 

619.00 

129. 

295.60 

520.00 

142. 

297.00 

521.00 

15  3. 

29d.S0 

522.00 

163. 

300.00 

523.00 

177. 

301.60 

526.00 

168. 

303.00 

526.00 

19». 

306.60 

526.00 

209. 

306.00 

527.00 

217. 

307.60 

628.00 

224. 

309.00 

529.00 

229. 

310.60 

530.00 

231. 

312.00 

531.00 

230. 

313.60 

532.00 

225. 

315.00 

533.00 

217. 

316.50 

536.00 

203. 

318.00 

536.00 

167. 

319.50 

536.00 

167. 

321.00 

537.00 

145. 

322.60 

538.00 

121. 

326.00 

539.00 

97. 

325.50 

560.00 

74. 

327.00 

541.00 

52. 

328.50 

542.00 

30. 

330.00 

543.00 

12. 

331.50 

644.00 

-6. 

333.00 

546.00 

-21. 

336.60 

546.00 

-34. 

336.00 

547.00 

-47. 

337.50 

546.00 

-58. 

339.00 

549.00 

-68. 

360.50 

550.00 

-76. 

362.00 

551.00 

-84. 

363.50 

552.00 

-91. 

365.00 

553.00 

-97. 

366.60 

564.00 

-102. 

366.00 

556.00 

-107. 

369.60 

556.00 

-112. 

351.00 

557.00 

-115. 

352.50 

558.00 

-119. 

356.00 

559.00 

-123. 

355.50 

560.00 

-125. 

357.00 

561.00 

-129. 

356.60 

562.00 

-131. 

360.00 

5o3.00 

-134. 
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KINETIC  ***81.15.10. 1.4.2  GULF  ATS 


361. SO 

564.00 

-1J7. 

363. Oo 

665.00 

-138. 

364.6(1 

566.00 

-1*  J  . 

366.00 

567.00 

-142. 

3&7.60 

668.00 

-144. 

360.00 

569.00 

-146. 

370.60 

670.00 

-147. 

377.00 

571.00 

-149. 

373.60 

672.00 

-1*U. 

376.00 

573.00 

-1*1. 

376.60 

574.00 

-1*3. 

378.00 

575.00 

-1*3. 

379.60 

576.00 

-1*4. 

381.00 

577.00 

-1**. 

382.60 

6  78.00 

-1*7. 

384.00 

679.00 

-1*7. 

386.60 

580.00 

-1*9. 

387.00 

681.00 

-it>a. 

388.60 

682.00 

-ItoO. 

390.00 

683.00 

-161. 

391.60 

584.00 

—162 . 

393.00 

585.00 

-162. 

394.60 

586.00 

-163. 

396.00 

587.00 

-164. 

397. 6U 

588.00 

-16*. 

399.00 

689.00 

-l6t». 

400.60 

590.00 

-167. 

402.00 

591.00 

-167. 

403.60 

592.00 

-168. 

406.00 

593.00 

-169. 

406.60 

594.00 

-169. 

408.00 

595.00 

-169. 

409.60 

596.00 

-17i)  • 

411.00 

597.00 

-171. 

412.50 

598.00 

-171. 

414.00 

599.00 

—172  . 

415.60 

600.00 

-173. 

417.00 

bOl.OO 

-203. 

418.60 

602.00 

-176. 

420.00 

603.00 

-17*. 

421.50 

604.00 

-176. 

423.00 

605.00 

-17  7. 

424.50 

606.00 

-177. 

426.00 

607.00 

-189. 

427.50 

608.00 

-188. 

429.00 

609.00 

-180. 

430.60 

610.00 

-190. 

432.00 

611.00 

-187. 

433.50 

612.00 

-191. 

435.00 

613.00 

-181. 

436.50 

614.00 

-181. 

438.00 

615.00 

—182  . 

439.50 

616.00 

-162. 

441.00 

617.00 

-183. 

442.50 

618.00 

-163. 

444.00 

619.00 

-163. 

445.50 

620.00 

-184. 
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Volume  I 

KlNtTlC  ***01.15. 

10.14.2  SULf 

»TS 

-  « 

4*7.03 

621.00 

-104. 

440.53 

522.00 

-104. 

450-00 

323.00 

-104. 

*41. 50 

624.00 

-104. 

45J.0D 

625.00 

-165. 

454*50 

626.00 

-165. 

456.03 

627.00 

-106* 

457.53 

520.00 

-165. 

459.03 

329.00 

-105. 

460.50 

330.00 

-105. 

464*00 

331.00 

-105. 

463*50 

332.00 

-lo5. 

465*03 

633.00 

-185. 

466.50 

634.00 

-104. 

466.03 

633.00 

-104. 

469.50 

6  Jo. 00 

-105. 

471.03 

337.00 

-104. 

473.50 

636.00 

-184. 

474.00 

639.00 

-183. 

475.50 

340.00 

-163. 

477.00 

341.00 

-103. 

478.53 

342.00 

-183. 

460.00 

543.00 

-183. 

461.50 

344.00 

-102. 

463.00 

343.00 

-102* 

464.50 

646.00 

-182. 

406*00 

647.00 

-102. 

467.50 

646.00 

-101. 

469.00 

649.00 

-102. 

490.50 

630.00 

-101  • 

493.03 

351.00 

-101. 

* 

493.53 

352.00 

-181. 

495.00 

353.00 

-ldl. 

496.53 

654.00 

-160. 

490.00 

655.00 

-100* 

499.53 

656.00 

— 100  • 

501.03 

657.00 

-100. 

502.50 

656.00 

-100. 

504.03 

559.00 

-160. 

505.50 

360.00 

-100. 

507.00 

661.00 

-103. 

500.50 

662.00 

-160. 

510.03 

6bi»00 

-180. 

511.50 

664.00 

-180. 

513.00 

665.00 

-180. 

514.50 

66o. 00 

-180. 

516.00 

667.00 

-100. 

517.53 

660.00 

-100. 

519.03 

369.00 

-183. 

510.50 

670.00 

-180. 

522.00 

671.00 

-181  . 

523.50 

672.00 

-101. 

♦ 

535.00 

373.00 

-181. 

526.53 

374.00 

-181  . 

520.00 

375.00 

-182. 

529.53 

676.00 

-107. 

531.00 

677.00 

-227. 
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<  INbTIC  ***61  * 

532.60 
53*. 03 

535.50 
537. 00 

536.50 
5*0.00 
5*1.50 
5*3.03 
5**.5J 
5*6.03 
5*7.50 
5*9.00 

550.50 
552.03 


.10.1*. 2  GULF  ATS 

574.00 
o  79.00 
500.00 
641.00 
662.00 
663.00 
66*. 00 
665.  JO 
666.00 
647.00 
666.00 
669.00 
690.00 
591.00 


\ 


*2**. 
‘2*3. 
•236. 
•237. 
-235. 
•2  33. 
•233. 
•231. 
•229. 
•228. 
•227. 
•225. 
•225. 
225. 
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Volume  I 


MNETIC  ***al. Is.IO. In./  GULF  Ala 


maximum  ordinate*  2ii.a  occurs  at  sao.oc  dec  kelvin. 

P;AK  SEARCH  LIMITS:  START  PT.-  350.0  stop  PT.*  bSO.O  DEG.  KELVIN 

THE  PEAK  ENOS  AT  255  POINTS  FRJh  START.  THE  i  AT  THIS  POINT  IS  -IoS.58 
THE  BASELINE  EUUATION  IS  Y*  -. 351i6t »0C*X*  -.7B533E-.02 

THE  PEAK  STARTS  AT  lift  POINTS  FROM  THE  START.  THE  Y  AT  THIS  POINT  IS  -165.12 
THE  BASELINE  EQUATION  IS  Y*  .51 J62E-01*X.  -.17211E-03 

PEAK  BEGINS  AT  55B.OO  OEG  KELVIN  (PEAK  HEIGHT  *-la5.l7!  IOATA  PT.  135) 

PEAK  ENOS  AT  57B. 00  OEG  KELVIN  (PEAK  HEIGHT  --l65.Md)  (DATA  PT.  255) 

number  of  points  in  peak-  120 
baseline  shift  compensated  is  —17.09 


temperatures  have  non  been  corrected  for  thermal  lag,  scan  rate  effect. and  calibration  error. 

MAGNITUDE  OF  THE  CORRECTION  AT  MAXIMUM  ORDINATE  IS)  -.69 


.A.*..*.. ************************************** ****** **************** 


**********  81. 15.10. IM.J  gOlF  ATS 


***** 


**************************************************** ************************************************ 


«E IGHT (MG)  OF  SAMPLE-  5.21 
KANGE(MILLICAL/SEC  FULL  SCALE)-.  10.0 
SCAN  RaTE(DEG  PER  MlNUTEC  20.0 

TEMPERATURE(OEG  KELVIN)  OF  FIRST  POINT  ON  DATA  TAPE-  125.00 


DATA  KATE  (SECONDS  PER  DATA  POINT)-  1,0000 


X 

TEMPERATUKE 

ORIGINAL 

(SECONDS  1 

(KELVINS) 

(E.U. ) 

3.00 

324.00 

-16  7. 

6.00 

326.00 

—1 6  8. 

9.03 

32&.00 

-371. 

12.03 

327.00 

-175. 

16.00 

320.00 

-375. 

16.03 

329.00 

-373. 

21.03 

330.00 

-370. 

2*. 00 

331.00 

-169. 

27.03 

332.00 

— 16B  , 

30.03 

333.00 

-3e7. 

33.00 

334.00 

— 36B  , 

36.03 

336.00 

-367. 
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Volume  I 


KINETIC  **«81.1S.10.16. J  GULF  ITS 


39.00 

336.00 

-367. 

62.03 

337.00 

-366. 

VS. 03 

336.30 

-368. 

68.00 

339.00 

■•J67  » 

SI.  03 

360.00 

-367. 

56.00 

361.00 

-363. 

57.03 

362.03 

-3b7. 

60.  JO 

363.00 

-368. 

63.03 

366.00 

—36V  . 

66.00 

36S.00 

-3  70. 

60.03 

366.00 

— 3bV  • 

74.  JJ 

367.00 

— 3b8  • 

7S.U0 

366.00 

—367  . 

76.00 

369.00 

-367. 

81.03 

350.00 

-367. 

86.03 

3S1.00 

-363. 

67.03 

352.30 

—366 . 

90.0  a 

353.00 

-367. 

93.03 

356.00 

—36$  . 

96.03 

355.00 

-363  • 

99.00 

356.00 

— 3b7  . 

102.03 

357.00 

-3b7  . 

10S.03 

358.00 

-366. 

106.03 

35V. 00 

—3b  6  . 

111.03 

360.00 

— 3b7  . 

116.00 

361.00 

-366. 

117.03 

362.00 

-36b. 

120.03 

363.00 

-36$. 

123.03 

366.00 

-363. 

126.03 

365.00 

—363  . 

129.03 

366.00 

-366. 

132.00 

36  7. 00 

-36  7. 

13S.33 

368.00 

-363. 

136.00 

369.00 

-366. 

161.03 

370.00 

-36*  • 

166.00 

371.00 

-361. 

167.03 

372.00 

-36*. 

ISO. 00 

373.00 

—3b*  . 

153.03 

376.00 

-363. 

1S6.30 

375.00 

— 3bl . 

159.03 

37o.00 

— 3bl . 

162.03 

377.00 

-3b0  • 

165.03 

376.00 

—33  6  . 

166.00 

379.00 

-337. 

171.03 

380.00 

-337. 

176.00 

361.00 

-33  6. 

177.03 

362.00 

-336. 

160.00 

363.00 

-336. 

163.00 

386.00 

-337. 

186.03 

385.00 

-336. 

189.03 

3 86.00 

-33  7. 

192.00 

367.00 

-338. 

19S.03 

368.00 

-336. 

198.00 

389.00 

-335. 

201.03 

390.00 

-335. 

206.03 

391.00 

-333. 

207.00 

392.00 

-35*. 
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*IN£TIC  ***01.15.10.  14.  3  iiULf-  ftfS 


210.00 

213.00 

21o.OO 

219.00 

222.00 

225.00 
220.00 
231.00 
234*00 
237.03 
240 .00 
243.03 
246.03 
249.00 
252.00 
255.00 
256.03 
261.03 
264.00 
267.00 
270.00 
273. UD 
276.03 
279.03 
202.00 
265.00 
260.03 
291.03 
294.00 
297.03 
300.03 
303.03 
306.00 
309.00 
312.00 
315.00 
316.00 
321.03 
324.03 
327.00 
330.00 
333.03 
336.00 
339.00 
342.00 
345.00 
340.00 
351.00 
354.00 
357.03 
360.00 
363.00 
366.00 
369.00 
372.00 
375.00 
376.00 


393.00 
394.00 
395.00 
J9o. JO 
397.00 

390.30 
399.00 
400.00 
401.00 

402.30 
403.00 
404.00 
405.00 
40b.00 
407.00 
400.00 
409.00 
410.00 
411.00 
412.00 
413.00 
414.00 
415.00 
416.00 
417.00 
410.00 
419.00 
420.00 
421.00 
422.00 
423.00 
424.00 
425.00 
426.00 
427.00 
420.00 
429.00 
430.00 
431.00 
432.00 
433.00 
434.00 
435.00 
436.00 
437.00 
430.00 
439.00 
440.00 
441.00 
442.00 
443.00 
444.00 
445.00 
44o. 00 
447.00 
440.00 
449.00 


-350. 

-351  . 

-354. 

-353. 

-352. 

-352. 

-352. 

-353. 

-352. 

-351. 

-351. 

-351. 

-351. 

-350. 

-349. 

-350. 

-340. 

-349. 

-340. 

-3  47. 

-34  7. 

-347. 

-346. 

-344. 

-345. 

-344. 

-343. 

-341. 

-340. 

-340. 

-341. 

-340. 

-340. 

-342. 

-336. 

-340. 

-340. 

-340. 

-340. 

-337. 

-334. 

-333. 

-334. 

-334. 

-332. 

-332. 

-332. 

-332. 

-331. 

-331. 

-330. 

-330. 

-32  0. 

-326. 

-325. 

-324. 

-323. 
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391.03 

490.00 

-32i. 

384.30 

491.00 

—32  3  • 

387.03 

492.00 

-31V. 

340.00 

493.00 

-317. 

343.00 

494.00 

“31*  • 

34b. 00 

499.00 

-313. 

394.03 

436.00 

-312. 

402.00 

497.00 

-310. 

409.03 

498.00 

-3  0V. 

408.00 

499.00 

-308  • 

411.03 

460.00 

-30b. 

414.03 

461.00 

-305. 

417.03 

462.00 

-302  • 

420.00 

463.00 

-301. 

423.00 

464.00 

-300. 

426.00 

469. 00 

-2V7. 

429.03 

466.00 

-2V3. 

432.00 

467.00 

-290. 

439.03 

468.00 

-267. 

438.00 

469.00 

-284. 

441.03 

470.00 

-279. 

444.00 

471.00 

-277. 

447.03 

472.00 

-2  7*. 

490.00 

473.00 

-270. 

493.03 

474.00 

-2b*. 

496.03 

479.00 

-263. 

499.00 

47e.OO 

—2*8  . 

462.00 

477.00 

-2*3. 

469.00 

478.00 

-2*8. 

468.00 

479.00 

-2**. 

471.03 

480.00 

-238. 

474.00 

481.00 

-23*. 

477.00 

482.00 

-22  7. 

480.00 

483.00 

-21V. 

483.03 

484.90 

-213. 

486.00 

489.00 

-20b. 

489.03 

486.00 

-19V. 

492.00 

487.00 

— 1V2  • 

499.03 

488.00 

-183. 

498.00 

489.00 

-17b. 

901.03 

490.00 

-Ib7. 

904.03 

491.00 

— lbl. 

907.03 

492.00 

-1*3. 

910.00 

493.00 

-143. 

913.03 

494.00 

-130  • 

916.30 

499.00 

-120. 

919.03 

496.00 

-111. 

922.03 

497.00 

-100. 

929.00 

498.00 

—88  . 

928.00 

499.00 

-7*. 

931.03 

900.00 

-63. 

934.00 

901.00 

-*1. 

937.00 

902.00 

-36. 

940.00 

903.00 

-23. 

943.30 

904.00 

-11. 

946.00 

909.00 

3. 

949.00 

906.00 

1*. 
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MNtllC  ***al.l.:>.1.0.i4.8  GJlF  US 


557. 00 

507.00 

30. 

555.00 

508.00 

**• 

558.00 

509.00 

57. 

581.00 

510.00 

70. 

564.00 

511.00 

82. 

567.00 

514.00 

9*. 

570.00 

513.00 

101. 

570.00 

51*. 00 

10*. 

576.00 

515.00 

107. 

579.00 

5  lb. 00 

99. 

587.00 

517.00 

91. 

565.00 

518.00 

79. 

588.00 

519.00 

64. 

591.00 

540.00 

37. 

594.00 

541.00 

13. 

597.00 

544.00 

-lb. 

600.00 

543.00 

— *3  • 

603.00 

52*. 00 

-71. 

606 .00 

545.00 

-9*. 

609.00 

52b.00 

-117. 

612.00 

547.00 

-138. 

615.00 

528.00 

-157. 

618.00 

529.00 

-17*. 

621.00 

530.00 

-190. 

624.00 

531.00 

-403. 

627.00 

534.00 

-215. 

630.00 

533.00 

-223. 

633.00 

53*. 00 

-233. 

636.00 

535.00 

-236. 

639.00 

536.00 

-2*7. 

642.00 

537.00 

-250. 

645.00 

538.00 

-25*. 

648.00 

539.00 

-258. 

651.00 

5*0.00 

-263. 

654.00 

5*1.00 

-268. 

657.00 

5*2.00 

-270. 

660.30 

5*3.00 

-27*. 

663.00 

5**.00 

-280. 

666.00 

5*5.00 

-281. 

669.00 

5*o. 00 

-28*. 

672.00 

5*7.00 

-289. 

675.00 

5*8.00 

-289. 

678.00 

5*9.00 

-290. 

681.00 

550.00 

-293. 

684.00 

551.00 

-292. 

687.00 

552.00 

-298. 

690.00 

553.00 

-300. 

693.00 

55*. 00 

-300. 

696.00 

555.00 

-301. 

699.00 

556.00 

-302. 

702.00 

557.00 

-303. 

705.00 

558.00 

-30*. 

708.00 

559.00 

-306. 

711.00 

5b0.00 

-30*. 

714.00 

561.00 

-30*. 

717.00 

562.00 

-306. 

720.00 

563.00 

-305. 
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MNfcTlC  *4*61. 15. 10. 14.3  GOLF  »TS 


723.00 
lib. 00 

7zv.oa 
m. oo 

130.00 

130.00 

741.00 

744.00 

747.00 

750.00 

753.03 

756.00 

759.00 

762.00 

765.00 

766.00 

771.00 

774.00 

777.00 

760.00 

763.00 

766.00 

769.00 

792.00 

795.00 

796.00 

601.00 

604.00 

607.00 

610.00 

613.03 

816.00 

819.03 

822.00 

825.00 

828.00 

831.00 

834.00 

837.00 

640.00 

843.00 

646.00 

649.00 

852.00 

855.00 

858.00 

861.00 

864.00 

867.00 

870.00 

873.03 

876.00 

879.00 

882.00 

885.03 

668.00 

891.00 


564.00 

565.00 

566.00 

567.00 

568.00 

569.00 

570.00 

571.00 

372.00 

573.00 

574.00 

3/5.00 

376.00 

577.00 

576.00 

579.00 

380.00 

581.00 

562.30 
563.00 
584.00 
583.00 
686.00 

567.30 
566.00 
589.00 
390.00 
391.00 
592.00 
593.00 
594.00 
593.00 
596.00 
597.00 
596.00 
599.00 
600.00 
601.00 

602.30 
603.00 
604.00 
605.00 
606.00 
607.00 
608.00 
609.00 
610.00 
611.00 
612.00 
613.00 
614.00 
613.00 
616.00 
617.00 
616.00 
619.00 
620.00 


-306. 

-308. 

-310. 

-310. 

-311. 

-310. 

-312. 

-313. 

-313. 

-313. 

-314. 

-315. 

-317. 

-317. 

-317. 

-316. 

-316. 

-317. 

-316. 

-318. 

-318. 

-319. 

-319. 

-317. 

-320. 

-320. 

-320. 

-320. 

-323. 

-323. 

-325. 

-325. 

-326. 

-325. 

-326. 

-327. 

-325. 

-326. 

-326. 

-327. 

-327. 

-326. 

-326. 

-326. 

-326. 

-324. 

-328. 

-326. 

-328. 

-326. 

-326. 

-327. 

-327. 

-325. 

-327. 

-326. 

-325. 


126 


AHJAL-TR-81-4177 
Volume  I 


MN6T1C  »**81.15.l0.14.4  GULF-  ATS 


ay*. oo 

621.00 

-326. 

897.00 

622.00 

-326. 

900.00 

623.00 

-323. 

903.00 

624.00 

-322. 

90b. JO 

625.00 

-322. 

909.00 

626.00 

-321. 

912.00 

627.00 

—320  • 

915.00 

628.00 

-320. 

9l«.0Q 

529.00 

-320. 

921.00 

630.00 

-320. 

924.00 

631.00 

-320. 

927.00 

632.00 

-317. 

930.00 

633.00 

-320. 

933.00 

b  34. 00 

-319. 

936.00 

635.00 

-316. 

939.00 

b36«  00 

-31b. 

942.00 

637.00 

-318. 

945.00 

636.00 

-315. 

946.00 

639.00 

-313. 

951.00 

640.00 

—3  lb. 

954.00 

541.00 

-313. 

957.00 

642.00 

-312. 

9b0«00 

643,00 

-310. 

963.00 

b  44. 0  0 

-310. 

966.00 

645.00 

-309. 

969.00 

646.00 

-309. 

972.00 

64  7.00 

-307  . 

975.00 

648.00 

-307. 

976.00 

649.00 

-30b. 

961.00 

650.00 

-3  05. 

984.00 

651.00 

-309. 

987.00 

652.00 

-307. 

990.00 

653.00 

-308. 

993.00 

654.00 

-28b. 

99b. 00 

655.00 

-319. 

999.00 

656.00 

-847. 

1002.00 

657.00 

-348. 

1005. OJ 

558.00 

-34b. 

1006.00 

659.00 

-343. 

1011.00 

6  bO.O  0 

-342. 

1014.00 

661.00 

-342. 

1017.00 

662.00 

-341. 

1020.00  ' 

663.00 

-336. 

1023.00 

664.00 

-336. 

1026.00 

665.00 

-334. 

1029.00 

666.00 

-333. 

1032.00 

667.00 

-332. 

1035.00 

668.00 

-331. 

1036.00 

669.00 

-333. 

1041.00 

670.00 

-331. 

1044.00 

671.00 

-329. 

1047.00 

672.00 

-328. 

1050.00 

573.00 

-330. 

1053.00 

674.00 

-329. 

1056.00 

675.00 

-329. 

1059.00 

67b. 00 

-329. 

1062.00 

677.00 

-328. 

AOiAL-TR-81-4177 
Volume  I 


KINETIC  ***81. IS. 10. 14. i  GULF  ATS 


loos.oo 

678.00 

-343. 

1068.00 

679.00 

-343. 

1071.00 

680.00 

-345. 

1074.00 

681.00 

-344. 

1077.00 

682.00 

-347. 

1060.00 

663.00 

-345. 

1083.00 

684.00 

-345. 

1086.00 

668.00 

-34b. 

1089. 00 

686.00 

-34b. 

1092.00 

667.00 

-336. 

1098.00 

686.00 

-4  45. 

1098.00 

689.00 

-434. 

1101.00 

690.00 

-345. 

1104.00 

691.00 

-447. 
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**♦61.16.10. L4. 3  GULF  ATS 


324G00Q0EO3  X*AX«  .690000006*03  YNIN  *  -.37500000E*03  YrtAX  *  . 107000006*03 


AFWAL-TR-81-4177 
Volume  1 


KINETIC  *»»B1  .  15.10.1*.  3  CJLF  ATS 


MAXIMUM  OkUlNATE-  107.3  OCCURS  AT  515.00  DEG  KELVIN. 

PcAK  SEARCH  LIMITS:  START  f>T.-  396.0  STOP  PT.*  620.0  OEG.  KELVIN 

THE  PEAK  ENOS  AT  233  POINTS  FROM  START.  THE  1  AT  THIS  POINT  IS  -JOS. 87 
THE  BASELINE  EoUATION  IS  V*  -. J99J9R*00»X*  -.212B1E.0J 


THE  PEAK  STARTS  AT  IJO  POINTS  FxOH  THE  START.  THE  Y  AT  THIS  POINT  IS  -323.01 
The  BASELINE  EJUATION  IS  T-  .57*89E»00*K*  -.J9?75E*0J 

PEAK  BEGINS  AT  *$2.00  OEG  KELVIN  I  PE  AK  HEIGHT  — J2J.591  I  DATA  PT.  1291 

peak  enos  at  s$6.oo  deg  kelvin  ipeak  height  •-30$.b7)  (data  pt.  2331 

NJHdER  OF  POINTS  IN  PEAK*  10* 

BASELINE  SHIFT  COMPENSATED  IS  -8.60 


TEMPERATURES  HAVE  NON  BEEN  CORRECTED  FOR  THERMAL  LAG.  SCAN  RATE  EFFECT. ANO  CALIBRATION  ERkOx . 
MAGNITUDE  of  The  CORRECTION  AT  MAXIMUM  ORDINATE  IS:  -.23 


Bl. 11. a. 21. 7  GULF  ATS 


■EIGHTIMGI  OF  SAMPLE*  7.JS 

RANGE (MILL I CAL /SEC  FULL  SCALE!*.  10.0 

SCAN  KATE(OEG  PER  MINUTE! •  10.0 

TEMPERATUREIUEG  KELVIN!  JF  FIRST  POINT  ON  OATA  TAPE*  32*. 00 


DATA  KATE  (SECQNOS  PER  OATA  POINT!-  6.0000 


X  TEMPERATURE  ORIGINAL  V 


CONOSI 

(KELVINS! 

<6«U.i 

6.03 

32*. 00 

-106. 

12.03 

32S. 00 

-103 

18.03 

326.00 

-lid 

2*. 00 

327.00 

-119 

30.03 

328.00 

-lid 

36.03 

329.00 

-127 

*2.03 

330.00 

-127 

*8.03 

331.00 

-12V 

$*.03 

332.00 

-129 

60.03 

333.00 

-128 

66.03 

33*. 00 

-129 

72.03 

335. 30 

-131 

» 
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AFWAL-TR-81-4177 
Volume  I 


MNET  II 


*♦*81. 11. d. 21. 7  OULf-  ATS 


7b. GO 
84.03 
90. OJ 
9g.0D 
102.00 
lOB .00 
114.00 
12C.OO 
126.00 
112.00 
13b .00 
144.00 
160.00 
156.00 
162.00 
168.00 
174.00 
180.00 
186.00 
192.00 
198.00 
204.00 
210.00 
216.00 
222.00 
228.00 
234.00 
240.00 
246.00 
252.00 
258.00 
264.00 
270.00s 
276.00 
282.00 
268.00 
294.00 
300.00 
306.00 
312.00 
316.00 
324.00 
330.00 
316.00 
342.00 
346.00 
354.00 
360.00 
366.00 
372.00 
376.00 
364.00 
390.00 
396.00 
402.00 
408.00 
414.00 


316. 00 
117.00 
116.00 
139.00 
140.00 
141.00 
342.00 
341.00 
144.00 
145.00 
196.00 
147.00 
348.00 
149.00 
1'dQ.OO 
151.00 
352.00 
351.00 
354.00 
155.00 
356.00 
357.00 
358.00 
359.00 
360.00 
161.00 
162.00 
161.00 
164.00 
365.00 
366.00 
367.00 
368.00 
369.00 
370.00 
371.00 
372.00 
373.00 
374.00 
375.00 
376.00 
377.00 
376.00 
379.00 
380.00 
381.00 
382.00 
383.00 
384.00 
385.00 
38o. 00 
387.00 
388.00 
389.00 
390.00 
391.00 
392.00 


-129. 
-110. 
-129. 
-12  9. 
-12  7. 
-130. 
-129. 
-131. 
-130. 
-129. 
-129. 
-129. 
-133. 
-128. 
-127. 
-132. 
-129. 
-131. 
-129. 
-128. 
-130. 
-130. 
-127. 
-131. 
-131. 
-130. 
-132. 
-13b. 
-128. 
-12/. 
-129. 
-131. 
-12  9. 
-121. 
-129. 
-132. 
-128. 
-129. 
-129. 
-129. 
-119. 
-131. 
-129. 
-131. 
-131. 
-130. 
-131. 
-138. 
-132. 
-L3J. 
-131. 
-131. 
-132. 
-133. 
-132. 
-138. 
-131. 
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AFWAL-TR-81 -41 77 

Volume  I 


KINETIC 


11.8.21. 7  SOLE  ATS 


420. 00 

393.00 

-130. 

426.03 

394.30 

-131. 

432.03 

395.00 

—1  32  . 

430.03 

396.30 

-131. 

444.03 

397.00 

-133. 

400.03 

390.00 

-131. 

4)6.03 

399.00 

—133  . 

462 .03 

400.03 

-1J0. 

460.03 

401.30 

-133. 

4  74 .0 J 

402.00 

-U3. 

400.00 

403.30 

-i  27. 

406.03 

404.00 

-12a  • 

402.03 

404.00 

-I**. 

400.03 

406.00 

- 127 . 

404.03 

407.00 

-1  27. 

410.03 

408.00 

-127. 

416.03 

409.00 

-11*. 

422.03 

410. uO 

-128. 

420.00 

411.00 

-129. 

434.00 

412.00 

-129. 

440.03 

413.00 

-128. 

446.03 

414.00 

-12o. 

442.03 

414.30 

-122. 

440.00 

4l6. 00 

-12*. 

464.00 

417.00 

-12*. 

470.03 

418.00 

-12*. 

47o.03 

419.00 

-12*. 

402.00 

420.00 

-12  3. 

408.33 

421.00 

-133. 

494.03 

422.00 

-122. 

600.03 

423.00 

-122. 

606 .33 

424.00 

-119. 

612.00 

424.00 

-121. 

610.00 

426.00 

-119. 

624.03 

427.00 

-12*. 

b30.03 

428.00 

-11*. 

636.03 

429.00 

-117. 

b42.0 J 

430.00 

-117. 

640.03 

431.00 

-117. 

644.03 

432.00 

-119. 

660.00 

433.00 

-11*. 

bbb.03 

434.00 

-113. 

672.03 

434.00 

-119. 

670.00 

436.00 

-110. 

604.03 

437.00 

-109. 

690.30 

438.00 

-110. 

696.00 

439.00 

-107. 

702.30 

440. 00 

-10b. 

700.03 

441.00 

-105. 

714.03 

442.00 

-103. 

720.03 

443.00 

— 10t> . 

726.00 

444.00 

-10*. 

732.03 

444.00 

-99. 

730.00 

446.00 

-97. 

744.00 

447.00 

-9b. 

740.03 

448.00 

-93. 

746.00 

449.00 

-90. 
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AFViAL-TR-81  -41 77 
Volume  I 


KINETIC  ***81.11.8.21.7  COLE  AT  3 


762.00 

450.00 

-09  . 

768.03 

451.00 

-87. 

774.00 

452.00 

-79. 

780.00 

453.00 

-80  . 

786.00 

454.00 

-75. 

792.00 

455.00 

-67. 

798.00 

456.00 

-70. 

«04.00 

457.00 

-63  . 

810.00 

458.00 

-63. 

816.00 

459.00 

-59. 

822.00 

460.00 

-53  , 

6Z8.00 

461.00 

-47. 

834.00 

462.00 

-53. 

840.00 

463.00 

-01. 

846.00 

464.00 

-33. 

852.00 

465.00 

-30. 

856.00 

466.00 

-20. 

864.00 

46?. 00 

-20. 

870.00 

468.00 

-12. 

876.00 

469.00 

-7. 

882.00 

470.00 

-1. 

668.00 

471.00 

6. 

894.00 

472.00 

11. 

900.00 

473.00 

20. 

906.00 

474.00 

30. 

912.00 

475.00 

38. 

918.00 

476.00 

3V. 

924.00 

477.00 

56. 

930.00 

478.00 

63. 

936.00 

479.00 

72. 

942.00 

460.00 

83. 

948.00 

461.00 

V*. 

954.00 

482.00 

100. 

960.00 

483.00 

119. 

966.00 

484.00 

132. 

972.00 

485.00 

142. 

978.00 

486.00 

159. 

984.00 

487.00 

167. 

990.00 

488.00 

179. 

996.00 

489.00 

199. 

1002.00 

490.00 

214. 

1008.00 

491.00 

239. 

1014.00 

492.00 

246. 

1020.00 

493.00 

25b. 

1026.00 

494.00 

269. 

1032.00 

495.00 

278. 

1038.00 

496.00 

279. 

1044.00 

497.00 

279. 

1050.00 

498.00 

278. 

1056.00 

499.00 

265. 

1062.00 

500.00 

247. 

1068.00 

501.00 

2  22. 

1074.00 

502.00 

200. 

1080.00 

503.00 

172. 

1086.00 

504.00 

139. 

1092.00 

505.00 

115. 

1098.00 

506.00 

87. 
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AFVAL-TR-81-4177 
Volume  I 


KlNtTIC  ***81.11.0.41.7  OUlF  ATS 


1104.00 

607.00 

60. 

1110.00 

608.00 

39. 

1110. 00 

609.00 

18. 

1142.00 

610.00 

8. 

1140.00 

611.00 

-9. 

1134.00 

612.00 

-24. 

1140.00 

613.00 

-27. 

1146.00 

614.00 

-43. 

1154.00 

616.00 

-49. 

1160.00 

516.00 

-60. 

1164.00 

617.00 

-67. 

1170.00 

618.00 

-71. 

1176.00 

619.00 

-77. 

1104.00 

620.00 

-83. 

1108.00 

621.00 

-85. 

1104.00 

642.00 

-90. 

1200.00 

523.00 

-93. 

1206.00 

524.00 

-89. 

1412.00 

625.00 

-101. 

1418.00 

526.00 

-99. 

1224.00 

627.00 

-107. 

1230.00 

628.00 

-108. 

1236.00 

529.00 

-120. 

1242.00 

530.00 

-107. 

1248.00 

531.00 

-118. 

1254.00 

632.00 

-115. 

1260.00 

533.90 

-120. 

1266.00 

534.00 

-121. 

1272.00 

535.00 

-123. 

1478.00 

53O.00 

-125. 

1284.00 

537.00 

-125. 

1290.00 

538.00 

-146. 

1296.00 

539.00 

-129. 

1302.00 

540.00 

-129. 

1308.00 

541.00 

-130. 

1314.00 

542.00 

-133. 

1320.00 

543.00 

-138. 

1326.00 

544.00 

-136. 

1332.00 

545.00 

-137. 

1338.00 

546.00 

-138. 

1344.00 

547.00 

-138. 

1350.00 

548.00 

-137. 

1356.00 

549.00 

-139. 

1362.00 

550.00 

-144. 

1368.00 

551.00 

-141. 

1374.00 

552.00 

-143. 

1380.00 

553.00 

-140. 

1386.00 

554.00 

-139. 

1392.00 

555.00 

-147. 

1398.00 

556.00 

-143. 

1404.00 

567.00 

-147. 

1410.00 

558.00 

-139. 

1416.00 

559.00 

-147. 

1422.00 

560.00 

-152. 

1428.00 

561.00 

-154. 

1434.00 

562.00 

-153. 

1440.00 

563.00 

-153. 
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AFWAL-TR-81-4177 
Volume  I 


***81. 

1 1  .8 .21.7  a1 

1446.00 

364.00 

1 432.00 

365.00 

1438.00 

56b. 00 

1464.00 

367.00 

1470.00 

360.00 

1476.00 

369.00 

1482.00 

570.00 

i486. wO 

571.00 

1494.00 

572.00 

1300.00 

573.00 

1306.00 

574.00 

1312.00 

575.00 

1518.00 

576.00 

1524.00 

577.00 

1330.00 

578.00 

1336.00 

579.00 

1342.00 

580.00 

1348. UO 

581.00 

1334.00 

502.00 

1360.00 

583.00 

1366.00 

304.00 

1372.00 

503.00 

1378.00 

506.00 

1384.00 

387.00 

1590.00 

588.00 

1396.00 

589.00 

1602.00 

590.00 

1608.00 

391.00 

1614.00 

592.00 

1620.00 

393.00 

1626.00 

594.00 

1632.00 

593.00 

1638.00 

596.00 

1644.00 

397.00 

1630.00 

390.00 

1636.00 

399.00 

1662.00 

600.00 

1668.00 

601.00 

1674.00 

602.00 

1600.00 

503.00 

1606.00 

604.00 

1692.00 

603.00 

1698.00 

606.00 

1704.00 

607.00 

1710.00 

508.00 

1716.00 

509.00 

1722.00 

510.00 

1720.00 

bll.OO 

1734.00 

512.00 

1 740.00 

6 i 3 .00 

1746.00 

614.00 

1 732.00 

615.00 

1 730.00 

616.00 

1764.00 

517.00 

1770.00 

518.00 

1 776.00 

519.00 

178^.00 

520.00 

-133. 
-133. 
-133. 
-133. 
-158. 
-137. 
-13  7 . 
-lt»0. 
-138. 

-150. 
-lbl. 
—162  . 
-161. 
-163. 
-16  3. 
-163. 
— 166. 
-168. 
— 16  7  . 
-166. 
-168. 
-170. 
-169. 
-163. 
-173. 
-173. 
-174. 
-173. 
-174. 
-175. 
-170. 
-177. 
-180. 
-179. 
-180. 
-179. 
-179. 
-179. 
-102. 
-179. 
-179. 
-183. 
-180. 
-182 . 
-183. 
-183. 
-181. 
-186. 
-183. 
-179. 
-183. 
-187. 
-187. 
-187. 
-187. 
-183. 
-187. 
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AFWAL-TR-81-4177 
Volume  I 


K 1 Nb T 1 C  ***di .11.8.21. /  OUtf  *Ii 


1 7  «  a .  c  a 

871.00 

-1*7. 

1799.  U!> 

877.00 

-1*7. 

laou.oo 

873.00 

-1*7. 

l aoo.oa 

879.00 

-1*4. 

1 8  1  2  .  0  0 

878.00 

—1  *1 . 

l  81B.03 

82b. 03 

-1*3. 

leaa.oj 

677.00 

— 1  **  • 

1830. JO 

878.00 

-190. 

i 836.03 

879. JO 

-1*9. 

1892.00 

830.00 

-191  • 

1 898.00 

631.00 

-1*3. 

1889. oj 

632.00 

-191. 

18b0.03 

633.00 

-192  . 

1 abo.00 

639.00 

-1*7. 

1872. OJ 

638.30 

— 194  • 

187a. 00 

830.00 

-194. 

iaaa.03 

837.00 

-I4**. 

1890.03 

638.00 

— 19*  • 

1 89b. 30 

639.00 

-19*. 

1907.00 

690.00 

-194. 

1908.00 

691.00 

-19*. 

1919.00 

692.00 

-197. 

1970.03 

893.00 

-190  • 

197b. 30 

699.00 

-190. 

1937.00 

698.00 

-204. 

1938.03 

89o.30 

-206. 

1999.00 

697.00 

-209. 

1900.00 

898.00 

-21*. 

1 9  8b. 0  0 

699.00 

-21*. 

1 9b7  ■  0  3 

680.00 

-220  • 
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Volume  I 
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AFWAL-TR-81-4177 
Volume  I 


KINcTIC  ***01.11.0.21.7  GULF  ATS 

MAXIMUM  URUlNATE-  77V. 0  JCCURS  AT  N97.00  OEG  KELVIN. 

Peak  search  LIMITS!  START  PT.-  37N.O  STOP  PT.-  505.0  OEG.  KELVIN 

THE  PEAK  ENDS  AT  71 1  POINTS  PROM  START.  THE  V  AT  THIS  POINT  IS  -177.79 
THE  BASELINE  EQUATION  is  V-  -.*d01NE»00»x*  . S077GE+07 

THE  PEAK  STARTS  AT  110  PUINTS  Fk3«  THE  START.  THE  V  AT  THIS  POINT  IS  -119.90 

the  baseline  eouation  is  r-  .7i3?9E*oo*x*  -.iasvie^oj 

PEAK  BEGINS  at  Ai7.Su  Ucg  KElvIn  (PEAK  HEIGHT  --120.71I  (0ATA  PT.  109) 

PEAK  ENOS  AT  536.00  OEG  KELVIN  (PEAK  HEIGHT  --127.29)  (DATA  PT.  2111 

NJrtdE*  UP  POINTS  IN  PEAK*  10A 

baseline  shift  compensated  is  -26. a* 

Temperatures  have  nor  been  corrected  for  thermal  _ag,  scan  rate  effect.ano  Calibration  error, 
magnitude  of  the  correction  at  maximum  ordinate  is:  .51 


bl. 11. 0.71. 6  GULF  ATS 


■eIgHT(MG)  OF  SAnPLE-  7.77 
KANGEIHILLICAw/SEC  full  SCALE)*.  10.3 
SgAN  RATE(OEG  PER  MINUTE)-  5.0 

TEMPERATURE) JrG  KELVIN)  OF  FIRST  POINT  ON  DATA  TA>t-  123.75 


jaTa  RATE  (ScCONOS  PeR  DATA  POINT)-  9.0000 


A 

TE«P£KATU<£ 

JKIOINAL 

[fcCUNJS 1 

1 KELVINS) 

16. U.  * 

V.JO 

323. 7* 

-d3. 

la.oj 

3  24. bO 

-33. 

*7. CD 

325. 2b 

-37. 

3o  •  JJ 

32b. JO 

-VJ. 

4b. JO 

32b. 7  b 

-V4. 

54.03 

32  7*  50 

-V*. 

b  3.00 

32  b.  2b 

-Vb. 

72.00 

32V. JO 

-V7  . 

Bi.Oj 

32  V.  7b 

-V7  • 

VO. 00 

330. bO 

-V7. 

W.Oj 

331.2b 

-V7. 

iOtt.O J 

332.00 

-Vo. 
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117.00 

332.75 

126.00 

333.50 

135.00 

334.25 

144.00 

335.00 

153.00 

335. 75 

162.00 

336.50 

171.00 

337.25 

130.00 

333.00 

139.00 

333.  75 

193.00 

339.50 

207.00 

340.25 

216.00 

341.00 

225.00 

341.75 

234.00 

342.50 

243.00 

343.25 

252.00 

344.00 

261.00 

344.75 

270.00 

345.50 

279.00 

340.25 

233.00 

347.00 

297.00 

347.75 

306.00 

343.50 

315.00 

349.25 

324.00 

350.00 

333.00 

350.75 

342.00 

351.50 

351.00 

352.25 

360.00 

353.00 

369. uO 

353.75 

373.00 

354.50 

337.00 

355.25 

396.00 

356.00 

405.00 

356.75 

414.00 

357.50 

423.00 

356.25 

432.00 

359.00 

441.00 

359.75 

450.00 

360.50 

459.00 

361.25 

463.00 

362.00 

477.00 

362. 75 

436.00 

363.50 

495.00 

364.25 

504.00 

3  65. DO 

513.00 

365. 75 

522.00 

366.50 

531. JO 

367.25 

540.00 

360.00 

549.00 

3o0. 75 

553. \;J 

3o9.50 

567.uO 

370.25 

576.00 

371.00 

535.00 

371.75 

594.00 

372.50 

603.00 

373.25 

612.00 

374.00 

621 .  UO 

374. 75 

-95. 
-95. 
-93. 
-93. 
-93. 
-93. 
-93. 
-93. 
-95. 
-95. 
-95. 
-95. 
-95. 
-95. 
-95. 
—94 . 
-93. 
-93. 
-93. 
-95. 
—94 . 
-95. 
-93. 
-93. 
-93. 
-93. 
-93. 
-93. 
-93. 
-93. 
-93. 
-93. 
-93. 
-93. 
-93. 
-93. 
-93. 
-93. 
-93. 
-93. 
-92  » 
-93. 
-9*. 
-92. 
—9 2  . 
-93. 
—92  « 
-91. 
-92. 
-91. 
-69. 
-69. 
-39. 
-91. 
-91. 
-d9 . 
-39. 
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630. OJ 

375. 3U 

-69. 

6iv.ua 

37b. 23 

-69. 

6*8.0J 

377.00 

-69. 

667.03 

377.7s 

-8V. 

6&6.00 

37s.SU 

-69. 

67b.  03 

37V. 73 

-69. 

66*. 03 

300. UO 

— 6  V  • 

6  V3  •  3 

300. 7S 

-69. 

7i/2.UJ 

301. SO 

-69. 

711.00 

307.7S 

-69. 

720.03 

3O3.U0 

-69. 

72V. OJ 

303.73 

-69. 

7  36 . 0 3 

30*. SCI 

-69. 

7*7.03 

303.75 

-67. 

766. OJ 

30S.00 

-67. 

7ob. j3 

300.  7  3 

-67. 

77*. OO 

307.su 

-67. 

763.03 

300.73 

-67. 

7V2.03 

30V. 00 

-67. 

601.00 

30V. 73 

-67. 

610.33 

3V0.S0 

-67. 

61V. 03 

3V1.75 

-6  7. 

626.03 

392. JC 

-87. 

6  3  7.03 

3V7. 7s 

-67. 

6*6.03 

3V3.S0 

-67. 

6bb.0J 

JVS.23 

-87. 

66*. 03 

3VS.0U 

-87. 

673.00 

3 VS.  73 

-87. 

662.00 

3Vb.su 

-6/. 

6V1.03 

397.73 

-6  7. 

900.03 

3V0.U0 

-66  • 

V09.OD 

3V0.73 

-87. 

916.03 

3VV.S0 

—  6t>  . 

927.03 

*00.73 

—  86  . 

936.03 

*01.00 

-6b. 

9*b.OO 

*01. 73 

-6b. 

9b*. 03 

*07.30 

-8b. 

963.00 

*03.23 

-ttb . 

972.03 

*0*.00 

-8*. 

961.00 

*U* .73 

-6b. 

990.00 

*03. 3U 

-6*. 

999.00 

*0o. 7  3 

— 6i  . 

1008.03 

*07.00 

-a*. 

1017.00 

*07.  73 

-83. 

1026.03 

*00.30 

-83. 

103b. 00 

*0V. 73 

-63. 

10**. 00 

*10. OU 

-83. 

10b J«03 

*10. 73 

-8  3. 

1062.03 

*11.50 

-63  • 

1071.00 

*17.73 

-82. 

1060.03 

*13.00 

-79. 

1069.00 

*13. 73 

-79. 

1096.03 

*l*.50 

-82. 

1107.00 

*13.73 

-79. 

1 116.U0 

*  1 b. 00 

-79. 

1126.00 

*lo. 7s 

-79. 

113*. JO 

* l 7.30 

-79. 
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1143. 

00 

416. 

25 

1152. 

00 

419. 

00 

1161. 

OJ 

419. 

75 

1170. 

O0 

420. 

50 

1179. 

00 

421. 

25 

1166. 

00 

422. 

00 

1197. 

00 

422. 

75 

1206. 

00 

423. 

50 

1215. 

00 

424. 

25 

1224. 

oo 

425. 

00 

1233. 

00 

425. 

75 

1242. 

00 

426. 

50 

1251. 

00 

427. 

25 

1260. 

00 

428. 

00 

1269. 

00 

426. 

75 

1276. 

00 

429. 

50 

1267. 

00 

43U. 

25 

1296. 

00 

431. 

00 

1305. 

00 

431. 

73 

1314. 

00 

432. 

50 

1323. 

00 

433. 

25 

1332. 

00 

434. 

00 

1341. 

00 

434. 

75 

1350. 

00 

435. 

50 

1359. 

00 

436. 

25 

1366. 

00 

437. 

00 

1377. 

00 

437. 

73 

1386. 

00 

438. 

50 

1395. 

00 

439. 

25 

1404. 

00 

440. 

00 

1413. 

00 

440. 

75 

1422. 

oo 

441. 

50 

1431. 

00 

*42. 

25 

1440. 

00 

443. 

00 

1449. 

,00 

443. 

75 

145b. 

00 

444. 

50 

1467. 

00 

445. 

25 

1476. 

00 

446. 

00 

1465. 

00 

446. 

73 

1494. 

00 

447. 

30 

1503. 

00 

448. 

25 

1512. 

00 

449. 

00 

1521. 

00 

449. 

73 

1530. 

00 

450. 

30 

1539. 

00 

4*1. 

23 

1546. 

,03 

452. 

00 

1557, 

,00 

45£. 

73 

1566. 

,00 

453. 

50 

1575, 

,00 

454. 

25 

1584. 

,00 

455. 

,00 

1593, 

,00 

S  55  • 

75 

1602. 

,00 

456. 

30 

1611, 

,00 

457. 

23 

1620. 

,00 

458. 

,00 

1629, 

,00 

<♦58. 

73 

1638, 

,00 

459, 

,30 

1647. 

,00 

460. 

23 

-79. 
-79. 
-79. 
-79. 
-77. 
-77. 
-77. 
-7  7. 
-77. 
-7  7. 
-73. 
-73  • 
-73. 
-73. 
-73. 
-73. 
-71. 
-7i  • 
-69. 
-69. 
-69, 
-67. 
-6  7. 
-66  . 
-66  . 
-63. 
-63. 
-63. 
-61. 
-59. 
-59. 
-57. 
-57. 
-55. 
-55. 
-53  • 
-5 2. 
-49  . 
-47  . 
-4  7. 
-43  • 
-42. 
-39. 
-39. 
-35  . 
-33. 
-33. 
-29. 
-27. 
-25. 
-2  2. 
-19. 
-lo  . 
-13. 
-9. 
-7. 
-3. 
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1666. OD 

*01. ou 

0. 

1 663  «  j3 

*61. /> 

4. 

1 674.00 

*64.50 

6. 

1663.03 

*0 3.4* 

12. 

1692.03 

*6*. 00 

16  • 

1701.00 

*6*. 75 

20. 

1710.00 

*00.50 

24. 

171V. 00 

*00.45 

3D. 

1 726. 03 

*07.00 

34. 

1737.00 

*67.  75 

4  j  • 

1 746.00 

*00.50 

43* 

1755.00 

*09.45 

60. 

1764.00 

*70.00 

34. 

1773.00 

*7u. 75 

60. 

1762.00 

*71.50 

66  . 

1791.00 

*72.45 

73. 

1600.00 

*75.00 

60. 

1609. O0 

*75.75 

83. 

1616.00 

*7*. 50 

92. 

1627.00 

*75.45 

100. 

1636.00 

*7o. JO 

10b. 

1646.03 

*70. 75 

114. 

1654.00 

*77.50 

121. 

1663.U J 

*78.45 

126. 

1672. JO 

*79. uO 

136. 

1661.00 

*79.75 

142. 

1690.00 

*00.50 

147. 

169V. 00 

*01.45 

1 3 1  . 

1 906. JO 

*04.00 

162. 

1917.00 

*02.75 

130. 

1926.00 

*05.50 

144. 

1935. JO 

*0*.4i 

136. 

1944.00 

*05.00 

124. 

1963.00 

*05.75 

113. 

1962.00 

*06.50 

9o  • 

1971.00 

*07.45 

62. 

1960.00 

*00. 00 

ob  • 

1969.00 

*00.75 

34. 

1996. JO 

♦09.50 

90. 

2007. OJ 

*90.45 

30. 

2  Olo.OO 

*91.00 

23. 

2025.00 

*Vl. 75 

13. 

2034.00 

*94.50 

2. 

2043.00 

*95.45 

-o. 

2032.00 

*9*. 00 

-12. 

2061.  ‘JO 

*9*. 75 

-1/. 

2070. U  'J 

*95.50 

-22. 

2079.00 

*90.45 

-2  7. 

2066.00 

*97.00 

-29. 

2097. jj 

*97.  75 

-33. 

2  1C6.O0 

*90.50 

-37. 

2115. JO 

*99.45 

-39. 

2  124. OJ 

500.00 

-39. 

2 133.00 

>00.75 

-43. 

2142. OJ 

501.50 

-46  . 

2 151.00 

>04.45 

-47. 

2160.00 

505.00 

-49. 
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2169.00 

300. 75 

-49. 

2  17a . 00 

3  0*. 50 

-33. 

2  i87.oo 

505.25 

-33. 

2i96.oo 

306.00 

-33  • 

^  ^05) . 00 

50o. 73 

-37. 

2214.00 

307.50 

-57. 

2  223.00 

30  Q. 23 

-37. 

2232.00 

509.00 

-39. 

2241.00 

309.75 

-59. 

i 25Q.00 

310.50 

-63. 

2259.00 

511.23 

-6  2. 

2268. JO 

312.00 

-63  . 

2277.00 

512.73 

-63. 

2  266.00 

313.30 

-63  . 

£295 .00 

514.  25 

-65. 

230*. 03 

513.00 

-03. 

2313.00 

3 15.73 

-66. 

2322.00 

516. 50 

-67. 

2331.00 

517.25 

-67. 

2  3*0.00 

316.00 

-o7  . 

2349.00 

5 1  a. 73 

-67. 

2358.00 

519.50 

-67. 

2367.00 

520.23 

-69. 

2376.00 

521.00 

-69. 

2385.00 

521.73 

-69. 

2394. OJ 

522.30 

-69  • 

2403.00 

323.23 

-69. 

2412.00 

324.00 

-71. 

2421.00 

324.73 

-71. 

2430.00 

323.30 

-71. 

2439. OJ 

32o.25 

-73. 

2448.00 

527.00 

-73. 

2437.00 

527.75 

-73. 

2466.00 

528.50 

-74. 

2475.00 

329.25 

-76. 

2  464.00 

330.00 

-7o. 

2493.U0 

330. 73 

-77. 

2502.00 

531.30 

-77. 

2511.03 

532.23 

-77. 

2  520 .JO 

333.00 

-77. 

2329.00 

533.73 

-77. 

2536.03 

334.30 

-77. 

2347.00 

535.25 

-79. 

2556.00 

336.00 

-77. 

2563.00 

5  3o. 73 

-79. 

2574.00 

337.30 

-79. 

2583.00 

338.23 

-79. 

2592.0 0 

339.00 

-79. 

2601 .00 

339.  75 

-79. 

2610.00 

340.50 

-79. 

2619.00 

5  4  1 .  £  3 

-79. 

2626.03 

342.00 

-79. 

2637.00 

342. 73 

-82. 

2646.00 

343.50 

-79. 

2655.00 

344.23 

-82. 

2664.03 

345.00 

—  6  i  • 

2673.00 

343. 73 

-83. 
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2682.00 
*691. OJ 
*700. JO 
2  709.00 

*  716.00 
t  7*7. OJ 
l  736.00 
£  745.00 
*7*4.00 
*763.00 
*77*. 00 

*  7(51.00 
*790.00 
2799.00 
*808.00 
*817.00 

*  8*6.00 
*833.00 
2(544.00 
*833.00 
2(562.00 
*871.00 
*880.00 
*889.00 
*898.00 
*907.00 
*916.00 
*926.00 
*934.00 
*943.00 
*952.00 
*961. OU 
*970.00 

*  979.0o 

*  988.00 
*997.oo 
3  006. uO 
3016.00 
30*4.00 
3033.00 
3042.00 
3081.00 
3060.00 

3069.30 
3  078.00 

3087.30 
3  0  9 O  •  0  '3 

3108.30 
3114.00 
3123.00 
3132.00 
3141.00 
3180.00 
3189.00 
3168.00 
3177.00 
3186. GO 


840.80 
84/. *8 
843.00 

848.75 

849.50 
550.28 
551.00 
851. /5 

552.50 
553.26 
654.00 

554. 75 

558.80 
856. *3 
567.00 
85  7.  75 

556.80 

859.25 
560.00 

560.75 

561.50 
5b*. *5 
563.00 
5  b3. 75 

564.80 

365.25 
566.00 

566. 75 

5d  7.30 

560.23 
569.00 

569. 73 

570.50 

571.23 
>72.00 
5  72.78 

573.30 
5  74.25 
373.00 
375.  73 

576.30 

677.25 
>  78.00 

578.73 

379.50 

>60.23 

581. OU 
38  1.  73 

362.30 

563.23 
364.00 

564. 75 

385.30 
38o.*5 
>87.00 

367.75 

386.30 


-63. 
-83. 
-63. 
-63. 
-63. 
-6  3. 
-83. 
-85. 
-67. 

-8b. 
-8b  • 

-8  7. 
-87. 
-67. 
-6  7. 
-87. 
-89. 
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-67. 
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-89. 
-89. 
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-6  9. 
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-91. 
-9*. 
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-9*. 

-92. 
-93. 
-93. 
-93. 
-9  3. 
-93. 
-93. 
-93. 
-93. 
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-93. 
-96  . 
-95. 
— 9o  • 
-93. 
-97. 
-9  7. 
-97. 
-9  7. 
-97. 
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3195.00 

639.26 

-97. 

3204.00 

690.00 

-97. 

3213.00 

690.76 

-97. 

3222. 03 

691.60 

-97. 

3231.00 

692.26 

-97. 

3240.00 

593.00 

-97. 

3249.00 

593.  76 

-97. 

3256.00 

694.60 

-9  7. 

3267. uO 

696.25 

-97. 

3276.00 

59o.00 

-97. 

3  265.  00 

5  96.  7 6 

-97. 

3294.00 

597.50 

-97. 

3303.00 

596.25 

-99. 

3  312. UJ 

599.00 

-97. 

3321.00 

599. 75 

-97. 

3  330.00 

600.50 

—99  • 

3339.00 

501.25 

-99. 

3346.00 

602.00 

-97. 

3367.00 

602.76 

-99. 

3  366.1/0 

603.50 

-97. 

3376.00 

604.25 

-97. 

3364.00 

603.00 

-97. 

3393.1/0 

605.75 

-9  7. 

3  402.00 

606.60 

-99. 

3*11. 0 0 

607.25 

-97. 

3420.00 

603.00 

-97. 

3429.00 

603.75 

-97. 

3436.00 

509.60 

-9  7. 

3447.00 

610.25 

-99. 

3466.00 

611.00 

-99. 

3466.00 

611.75 

-99. 

3474.00 

612.50 

-99. 

3463.00 

613.25 

-99. 

3492.00 

6  14.00 

-99. 
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MAXIMUM  UKOlNATh-  152.0  OCCURS  A T  482.00  utG  KELVIN. 

P  =  4A  SEARCH  LIMITS:  START  PT.«  353.0  STOP  PT.-  599.8  06 G.  KELVIN 

THE  PfcAK  cNOS  AT  256  POINTS  FROM  START.  THE  f  AT  THIS  POINT  IS  -69.15 
THE  BASELINE  EQUATION  IS  Y“  285?  ot  ♦00* A*  .3956oE+C1 

THfc  PEAK  STARTS  AT  141  POINTS  FROM  THfc  START.  THE  Y  AT  THIS  POINT  IS  -76.94 
Trlfc  BASELINE  EQUATION  IS  Y»  .  L8050£*00*X*  102396*03 

PEAK  BEGINS  at  428.00  DEG  KELVIN  (PEAK  HEIGHT  *  -77.121  (DATA  PT.  1401 
PEAK  ENDS  AT  515.00  06G  KELVIN  (PEAK  HEIGHT  -  -t>9.15)  (DATA  PT.  *56) 

NJHaER  OF  POINTS  IN  PlAk*  116 

BASELINE  SHIFT  COMPENSATED  IS  -14.07 


TEMPERATURES  HAVE  NO*  BEEN  CORRECTED  FUR  THERMAL  LAG «  SCAN  RATE  EFF  ECT  *  AND  CALIBRATION  ERROk. 
MAGNITUDE  OF  THE  CORRECTION  AT  MAXIMUM  URUl NAT E  IS:  .58 


CAlUUMP  PLOT  OF  FAMILY  UF  5  CURVES  RlLL  rffc  PRODUCED. 


*»*?»♦»» »*?»»?*#«»»»»?«»»**♦*»*»*♦*♦'>» ¥*  «♦#?*♦*?*»****♦**♦***♦*****»?»»**#♦»******* **************** 


curvl 

NUMBER 

AREA 

•EIGHT 

RANGE 

HEAT  OF 

NUMBER 

OF  POINTS 

UNDER  CURVE 

3F  SAMPLE 

MCAL/SEC 

REACTIONICAL/GMI 

i 

lui 

170.64 

1.56 

20.00 

109.38 

2 

121 

445. 72 

4.07 

20.00 

109.51 

3 

105 

413.14 

4.23 

10.00 

97.6? 

4 

1U5 

780. 10 

7.35 

10.00 

106. 14 

5 

11/ 

713.29 

7.22 

10.00 

98.36 

ERAGE  HEAT 

JF  REAL  TUN 

FUR  THIS  SERIES: 

104.22  STANDARD 

DEVIATION  of: 

5  •  2  C 

**********  CURVE  NUMBER  1. 


TIME  TEMPtKATURE 

(StCUNDSI  (KEt-VlNS) 


OC/DT 

(SEC-11 


C 


•  80 
1.60 


483.0b 

484.13 


.03391 

.03103 


0.000 

.001 
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***  K INfcTIC  SEKltS  FOK  GOLF  ATS  15U  GK  A3  EVALUATION) 


2.  AO 

483.22 

.00127 

•  001 

3.20 

486.30 

.00130 

•  003 

4.00 

487.38 

.001a3 

.004 

4.80 

488.46 

.00175 

.006 

5. 60 

489.44 

.00199 

.007 

to. 40 

490.62 

.00211 

.009 

7.20 

491.70 

.00233 

.010 

8.00 

492.78 

.00233 

•ow 

8.80 

493.87 

.00282 

•  014 

9.60 

494.95 

.90305 

•  017 

10.40 

496.04 

.03329 

•  0 19 

11.20 

497.13 

.03363 

. 022 

12.00 

498.21 

.00387 

.026 

12.80 

499.29 

.00410 

.02* 

13.60 

500.38 

.00443 

•  032 

14.40 

501.46 

.00479 

•  036 

IS. 20 

502.57 

.00514 

•  039 

16.00 

503.66 

.00348 

.044 

16.80 

504.75 

.00383 

•  U4tf 

17.60 

505.84 

•OObl 7 

.063 

18.40 

506.94 

.00363 

•  06* 

19.20 

508.02 

•00b8b 

.003 

20.00 

509.13 

.03743 

.069 

20.80 

510.22 

.00738 

.076 

2  l.toO 

511.32 

.00334 

•  082 

22.40 

512.42 

.00879 

.069 

23.20 

513.52 

.00425 

.09o 

24.00 

314.62 

.00931 

•  103 

24.80 

315.74 

.31349 

.112 

28.60 

516.84 

.01105 

•  120 

2  b.  40 

517.93 

.01173 

•  129 

27.20 

519.0b 

.01230 

.139 

28.00 

320.17 

.01297 

.149 

28.80 

321.29 

.01376 

•  loO 

29. bO 

522.40 

.01443 

.171 

30.40 

523.51 

.01511 

.1*3 

31.20 

524. b3 

.01389 

.196 

32.00 

524.75 

.Olbbd 

.20* 

32.80 

328.87 

.01 746 

•  222 

33.60 

527.99 

.01325 

•  230 

34.40 

329.11 

.01903 

•  261 

38.20 

330.23 

.01493 

•  2o7 

36.00 

531.38 

.02082 

•  2*3 

36.80 

532.49 

.02172 

.300 

37.60 

533.61 

.02261 

•  31* 

38.40 

334.73 

*02  3b2 

•  336 

39.20 

533.87 

.02431 

.366 

40.00 

337.00 

.02352 

.376 

40.80 

538.13 

.02341 

.396 

4  1.60 

539.26 

.02741 

•  4 1  * 

42.40 

340.39 

.02330 

.440 

43.20 

541.51 

.02909 

.463 

44.00 

542.63 

.02937 

.4*7 

44.80 

543.73 

.03065 

.611 

48.80 

544.85 

.03121 

•  6  3o 

46.40 

545.95 

.03165 

•  6ol 

47.20 

547.04 

.03199 

.6*6 
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40.00 

540.11 

•03210 

•  612 

40.00 

549.17 

•03108 

•  637 

49.bG 

560.22 

.03155 

•  603 

5  0,40 

551.24 

•03309 

•  600 

51.20 

552.25 

.02909 

•  712 

52.00 

563.24 

•02060 

.735 

5a. BO 

654.22 

.02735 

.758 

5  3.60 

555.19 

.02569 

.779 

54.40 

556. 15 

.02403 

.799 

55.20 

557.11 

.02237 

•  810 

56.00 

550.07 

.02060 

•  035 

66.00 

559.03 

.01094 

.051 

57.60 

559.99 

•01728 

♦  065 

50.40 

560.96 

.015/4 

.070 

59.20 

561.94 

.01430 

.090 

bO.OO 

5o2. 92 

.01298 

♦  901 

oO  .  00 

563.91 

•01166 

.911 

o  1.60 

564.91 

.01067 

•  920 

02.40 

565.91 

.00957 

.920 

63.  ao 

506.92 

.00069 

.935 

64.00 

507.94 

.00792 

.942 

64.80 

560.9b 

•007io 

.940 

65.00 

569.99 

.00650 

.954 

66.40 

571.02 

•00596 

.950 

67. ao 

572.06 

.00542 

.963 

68.00 

573.09 

.00407 

.967 

60.60 

574.14 

.00455 

.971 

69.60 

575.10 

.00412 

.974 

70.40 

576.23 

•00380 

.970 

71. ao 

577.27 

•00337 

.900 

7a. oo 

570.32 

.0031o 

.903 

72.60 

579.37 

.00204 

.905 

73.60 

500.43 

•002&3 

.900 

74.40 

501.40 

.00231 

.990 

75.20 

502.54 

•00221 

.991 

76.00 

503.59 

.00109 

.993 

76.00 

504.65 

.00180 

•  995 

77.60 

505.71 

.00159 

.996 

70.40 

506.77 

•00i49 

.997 

79.20 

507.02 

•00120 

.990 

00.00 

500.00 

•00107 

•  999 

0  0.80 

509.94 

.00097 

1.000 

CURVE 

NUrlttbR  2. 

rtE 

T 1 4P t RA  TUK  E 

OC/UT 

C 

c CONUS J 

(itcL  VlNSJ 

(StC-l» 

1.50 

455.37 

♦00 J35 

0.000 

3.00 

456.37 

.00035 

.001 

4.50 

457.30 

.00040 

•  001 

6.00 

450.00 

.00046 

.002 

7.50 

459.39 

.00050 

.002 

9.00 

460. 39 

.00055 

.003 

10.50 

461.40 

• OOObC 

•  004 

12.00 

462.41 

•00064 

.005 

13.50 

4o  3 • 41 

.00069 

•  006 
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15.00 

666.64 

•0037* 

.007 

16.50 

605.62 

•0037V 

•  008 

16. CO 

666.66 

•  0008(5 

•  010 

IV.  50 

667.65 

.00397 

•  Oil 

41.  CO 

668.65 

•00102 

•  012 

44.50 

669.60 

.00107 

•  01* 

46.00 

670.67 

•00116 

•  016 

45.50 

671.68 

•0012^ 

.017 

47.00 

674.69 

•0013* 

.019 

46.50 

674.50 

•001*3 

•  021 

40.00 

676.51 

•001*7 

•  02* 

41.50 

675.54 

•00161 

•  026 

44.00 

670.56 

•00170 

•  026 

46.50 

677.55 

•0317* 

•  031 

46.00 

676.50 

•00192 

•  03* 

47.50 

679.57 

•00201 

•  037 

IV. 00 

640.59 

•0021* 

•  0*0 

60.50 

661.61 

•00227 

•  0*3 

64.00 

684.64 

•002*0 

•  0*7 

64.50 

684.66 

.00268 

•  050 

65.00 

686.66 

.03271 

.05* 

66.50 

685.68 

•00263 

.059 

66.00 

686.09 

•00302 

•  063 

69.50 

667.71 

•00319 

•  068 

51.00 

686.74 

•00336 

.073 

54.50 

689.75 

•0036* 

.078 

56.00 

690.76 

.0037} 

•  083 

55.50 

691.40 

.00393 

.089 

57.00 

694.84 

•00 Hi* 

.095 

56.50 

694.60 

•00**0 

•  101 

oO.CO 

696.86 

•00*61 

•  108 

61.50 

695.91 

•00*87 

•  11} 

64.00 

696.96 

•00513 

•  123 

66.50 

697.97 

•0053* 

•  131 

56.00 

699.00 

•0056* 

•  139 

67.50 

500.06 

•0059* 

•  1*6 

6V.00 

501.07 

•0062* 

•  157 

70.50 

502.11 

•0065* 

•  166 

74.00 

504.16 

•00688 

•  1 7o 

74.50 

506.16 

.00722 

•  167 

75.00 

505.44 

•00756 

•  196 

76.50 

506.46 

•00790 

•  210 

76.00 

507.41 

•00828 

•  222 

79.50 

608.46 

•00866 

•  23* 

61.00 

509.60 

.03908 

.2*6 

64.50 

510.66 

•009*o 

•  262 

66.00 

511.69 

•03989 

•  276 

65.50 

512.56 

.0133* 

.291 

6  7.00 

514.60 

•01377 

•  307 

68.50 

516.65 

•0112* 

•  32* 

90. oc 

516.70 

•01170 

•  3*1 

91.50 

slo. 7b 

•01221 

•  359 

94.00 

517.81 

•  Ol2o  7 

.377 

96. 6o 

518.86 

•01321 

.397 

96.00 

519.94 

•01368 

.*17 

97.50 

540.96 

•01*09 

.*38 

99.00 

544.05 

•0l*o8 

•  *59 
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100.50 

523.10 

.01516 

.682 

102.00 

526.15 

.01 560 

.  505 

1U3.50 

525.20 

.01602 

.529 

105.00 

526.26 

.01635 

.553 

106.50 

527.27 

.01663 

.578 

100. 00 

526.30 

.01583 

.603 

109. 5U 

52V. 31 

.01691 

.628 

111.00 

530. 3C 

.01685 

.653 

112.50 

531.26 

.01663 

.676 

116.00 

532.26 

.01627 

.703 

115.50 

533.17 

•01566 

.727 

117. OC 

536.0V 

.01697 

.750 

110.50 

536. VV 

.01611 

.772 

120. uO 

535.68 

.01316 

.792 

12  1. 50 

530.77 

.01213 

.611 

123.00 

537,65 

.01109 

.629 

126.50 

53d. 56 

.01011 

.665 

126.00 

53V. 63 

.00916 

.659 

12  7.50 

560.32 

.00322 

.6  72 

12V. CO 

561.26 

.00765 

.836 

130.50 

562.15 

.00672 

.696 

132.00 

563,06 

.00506 

.906 

133.50 

566,01 

•0056d 

.913 

135.00 

566.95 

.00693 

.920 

136.50 

565.90 

.00666 

.928 

138.00 

566.65 

.00603 

.936 

13V. 50 

567.61 

•  00  3b V 

.960 

161.00 

568.76 

.00335 

.965 

162.50 

569.76 

.00 30b 

.950 

166.00 

550.71 

.00280 

.956 

165.50 

551.69 

.00259 

.958 

167.00 

552.67 

.00238 

.962 

166.50 

553.66 

.00217 

.965 

150.00 

556, b3 

.00205 

.969 

151.50 

555*61 

.00188 

.971 

153.00 

55b. 5V 

.00172 

.976 

156.50 

557.5V 

.00163 

.977 

15  6. CO 

556.57 

.00167 

.979 

157.50 

559. 56 

.00139 

•  9dl 

15V. uO 

5o0 , 55 

.00126 

•  9d3 

160.50 

561.53 

.00116 

.965 

1O2.00 

5  62  •  5  3 

.00110 

.987 

163.50 

503.52 

.00102 

.968 

165.00 

566.51 

.00096 

.990 

lo6«  50 

565.50 

.00086 

.991 

lo  0 • 00 

506.50 

.00076 

.992 

16V.50 

5o7.69 

.00076 

.993 

171.00 

568.  -*6 

•00063 

.996 

172.50 

5b9. 66 

,OOOo3 

.995 

176.00 

570.66 

.00059 

.990 

175.50 

571,^7 

.00051 

.997 

177.00 

572.67 

.00052 

.998 

I7tt . 50 

573.67 

•  00  066 

.999 

160.00 

576.66 

.00066 

.999 

161.50 

5/5.65 

.000 3b 

1.000 
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«*»«»*****  CURVE  NUMBER  3. 

TINE  TENPcKATUkE 

(SECONDS)  (KELVINS) 


3.00 

450. 60 

6.00 

451.89 

9.00 

432.90 

12.00 

433.90 

15.00 

434.90 

18.00 

433.90 

21.00 

456.91 

24.00 

467.91 

27.00 

438.91 

30.00 

459.92 

33.00 

460.92 

36.00 

461.93 

39.00 

462.93 

42.00 

463.94 

45.00 

464.94 

46.00 

465.93 

51.00 

466.96 

54.00 

467.96 

57.00 

468.97 

60.00 

469.96 

63.00 

470.96 

66.00 

471.99 

69.00 

473.00 

72.00 

474.01 

75.00 

475.0k 

78.00 

476.03 

61.00 

477.04 

64.00 

476.03 

67.00 

479.06 

90.00 

460.07 

93.00 

461.06 

9b. 00 

482.10 

99.00 

463.11 

102.00 

484.13 

106.00 

465.14 

106.00 

486.1b 

111.00 

487.18 

114.00 

468.19 

117.00 

489.21 

120.00 

490.22 

123.00 

491.24 

126.00 

492.26 

129.00 

493.28 

132.00 

494.31 

135.00 

495.32 

138.00 

49b. 33 

141.00 

497.3? 

144.00 

498.40 

147.00 

499.42 

150.00 

300.43 

133.00 

501.4/ 

OC/JT 

(StC-i) 

C 

.00011 

o.ooo 

.00015 

.000 

.00022 

.001 

.00024 

.002 

.00026 

.002 

.00030 

.003 

.00032 

.004 

.00034 

.005 

.00039 

•  OOo 

.00041 

.00  7 

.00047 

.009 

.00049 

.010 

.00051 

.012 

.00038 

.013 

.00067 

.015 

.00074 

.017 

.00080 

.020 

.00087 

.022 

.00096 

.025 

.00102 

.028 

.00109 

.031 

.00116 

.034 

.00129 

.036 

.00133 

.042 

.00145 

.046 

.00136 

.051 

.00167 

.056 

.00173 

.061 

.00189 

.066 

.0019b 

.072 

.00214 

.078 

.00232 

.083 

.00245 

.092 

,002b! 

.099 

•  002  76 

.108 

.00292 

.116 

.00312 

.125 

.00326 

.133 

.00348 

.145 

,003o2 

.136 

.00379 

•  lb7 

.00402 

.178 

.00431 

.191 

.00434 

.204 

.00474 

.216 

.00499 

.233 

.00326 

.246 

.00333 

•  264 

.30382 

.281 

.00609 

.2  99 

.00638 

.316 
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156.00 

502.50 

.03  b  72 

.337 

159.00 

503.53 

.00699 

.356 

lb  id. GO 

504.5b 

.00730 

.379 

165.00 

505.56 

.00757 

.402 

1  b  6 . 0  0 

50b. bl 

.00791 

.425 

171.00 

507.64 

.00322 

.449 

174.00 

506. b7 

.00651 

.474 

177.00 

509.69 

.00680 

.500 

ldC.uu 

510.72 

.00907 

.527 

183.00 

511.74 

.00934 

.555 

18  6.00 

512. 75 

.00949 

.583 

169.00 

513.7b 

.00955 

•  bll 

192.00 

514.77 

.00961 

.b  40 

195.00 

515.75 

.00942 

.669 

198.00 

51b. 73 

.00923 

•  b9  7 

201.00 

517. 71 

.00395 

.724 

204.00 

516. b6 

.00355 

.750 

207.0c 

519.63 

.00797 

.775 

210.00 

520.56 

.00741 

.  798 

113.00 

521.52 

.00674 

.819 

216.00 

522.4b 

.00612 

.839 

219.00 

52  3. 4l 

.0054  7 

.856 

222.  00 

524.3b 

.00494 

.872 

225.  00 

525.32 

.00441 

.886 

228.00 

52b. 27 

.00392 

.698 

231.00 

527.24 

. 00  3  4d 

.909 

234.00 

526.20 

.00309 

.919 

23  7.00 

529.17 

.00272 

.928 

240.00 

530.14 

.00242 

.93o 

243.00 

531.12 

.00214 

.942 

24b. 00 

532.10 

.00195 

.949 

249.00 

533.0b 

.001/2 

.954 

252.00 

534.06 

•00lb5 

.959 

255.00 

535.0b 

.00140 

.  9b4 

256.00 

536.05 

.00132 

.968 

2b 1 .00 

537.04 

.00123 

.972 

2b4.0C 

536.04 

.00114 

.975 

2b  7 .00 

539.03 

.00102 

.973 

270.00 

540.02 

.00090 

.981 

273.00 

541.01 

.00085 

.984 

27b. CO 

542.01 

. 00  0  7b 

.986 

279.00 

•  542.99 

.OOOb2 

•  96  d 

2B2.O0 

543.99 

.00059 

.990 

26  5.00 

544.99 

.00352 

.992 

266.00 

545.98 

.00041 

.993 

291.00 

546.96 

.00040 

.994 

294.00 

547.98 

.00036 

.99o 

297.00 

548.97 

.00031 

.997 

300.00 

549.97 

.00033 

.998 

303.00 

55G.9 b 

.00319 

.998 

306.00 

551.9b 

.00314 

.999 

309.00 

552.9b 

.00014 

.999 

312.00 

553.9b 

.00011 

1.000 

315.00 

554.9b 

.00009 

1.000 
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*♦»»****♦*  CJkVE  NUHdEK 


ififc 

r  fcflPEK A  TUKfc 

OC/UT 

C 

St  CON 0  s  t 

(Kt.VlNSl 

IStC-ll 

6.00 

4 J 1  *  66 

.00301 

C.000 

14. GO 

4J4.6V 

.00307 

.000 

16.  00 

4J J. 70 

.00010 

.001 

44  .uO 

4J4.6V 

.00003 

.001 

JO. 00 

4  J  5 . 71 

.00314 

.004 

Jb.uG 

436.71 

.0031b 

.003 

‘Hi. 00 

437.71 

.00315 

.003 

48.00 

436.74 

.00019 

.004 

54.00 

43V. 74 

.00316 

.006 

b  0 .00 

440.74 

.00044 

.007 

o  6 .00 

441.73 

.00345 

.008 

7  4.00 

444 . 74 

.00344 

.010 

76.00 

443.73 

.00044 

.011 

04. 00 

444.74 

.00331 

.013 

VO. 00 

445. 74 

.00334 

.014 

9b. UO 

44b. 75 

.00335 

.017 

104.00 

447.7b 

.03039 

.019 

100.00 

446.76 

.00343 

.041 

114.00 

44 V. 77 

.03045 

.044 

140.00 

450.77 

.03047 

.047 

146.00 

451.79 

.03356 

.030 

1 J  4 .00 

454.79 

.00057 

.033 

1JO.O0 

453.60 

.00363 

.037 

144.00 

454.61 

•003 73 

.041 

150.00 

455.61 

.00073 

.045 

150. UO 

456. 64 

.00379 

.050 

1O4.00 

457.63 

.00379 

.054 

loO.OO 

458.63 

.00364 

.059 

174.00 

459.85 

.00094 

.0b5 

loO.OO 

4b0.6b 

.00399 

.070 

106. CO 

401.67 

.00104 

.076 

IV4.00 

464.87 

.00107 

.063 

198.00 

463.89 

.00117 

.069 

404.00 

46 4. VO 

.00141 

.097 

410.00 

465.94 

.00133 

.104 

416.00 

466. V^ 

.00133 

.114 

444.00 

467.93 

.00143 

.141 

446.00 

466.94 

.00150 

.129 

454.00 

469.96 

.00157 

.139 

440. 00 

470.97 

.03166 

.146 

446.00 

471.98 

.00174 

.158 

454.00 

473.00 

.00163 

.169 

456.00 

474.04 

.00195 

.180 

464.00 

475.04 

.00405 

.192 

4  7o .00 

476.04 

.00407 

.405 

476.00 

477.Cd 

.00230 

.416 

464.60 

478, U9 

.004 3b 

.434 

466. CO 

479.10 

.00447 

•  446 

4 V  4 .00 

480.13 

.00  4o0 

.461 

JO  0.00 

461.15 

.03474 

.477 

j  0  o  .  0  0 

46  C, lb 

•  03  46 1 

.494 
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Volume  I 


KINETIC 


**»  KINETIC  SERIES  FOk  C jlF  ATS  (SO  GKAN  E  V  ALUAT ION  I 


Curve  njnuek  •>. 


TINE  TENFEXATuKE  uc/jt 

(SECON7SI  (KElVINSI  (SEC-1) 


c 


v.oa 

4/6. 11 

•0070b 

G.OOJ 

is. oo 

4/8.86 

•  0000b 

•  001 

27.00 

4/  9.61 

•OOJOb 

•  001 

36.00 

430. 36 

.007 od 

•  00/ 

NS. 00 

431*11 

•0070a 

*00/ 

5*. 00 

431.67 

.00011 

•  003 

63.00 

43Z.6/ 

.00711 

•  004 

74.00 

433*3? 

•  00  711 

•  005 

6  1.00 

434*1/ 

.0071* 

•  006 

V0.00 

43  4*  ttd 

.0071* 

•  006 

vv.oo 

435*63 

.0071b 

•  009 

106.00 

436*36 

.0771b 

.010 

117.00 

43?. 14 

.00070 

•  01/ 

146.00 

437.6V 

.00027 

•  014 

liS.oo 

436.64 

.00020 

•  016 

IN*. 00 

43V. 39 

.07722 

.01? 

153.00 

440*15 

.07725 

.0/0 

164.00 

440. VO 

.07025 

•  0// 

171.00 

441*65 

.00723 

•  0/4 

ISO. 00 

44/. 40 

.07028 

.0/7 

18V.OO 

443.16 

.00731 

•  0/9 

IV8.00 

443*  VI 

.07031 

•  03/ 

407.00 

444*66 

.07733 

•  035 

416.00 

445.4/ 

.00735 

•  038 

44S.03 

446* 17 

.0773V 

•  041 

43N.00 

446.93 

.007*1 

•  045 

4*3.00 

447*66 

.007*1 

•  049 

454.00 

446*43 

.007** 

•  053 

461.00 

449.1V 

.077*8 

•  05? 

470.00 

449.94 

.00752 

•  061 

47V. 00 

450.70 

.00752 

•  066 

466.00 

451.45 

.00758 

•  0?1 

4V7.00 

45/. /I 

.00767 

•  076 

406.00 

45/. 96 

.00760 

•  06/ 

41 5.00 

453.7/ 

. 07766 

•  06/ 

44*. 00 

454.47 

,007b8 

•  093 

343.00 

455.Z3 

.0077. 

•  100 

4*4.00 

455.96 

.07775 

•  106 

351.00 

456. ?4 

.0077V 

•  113 

460.00 

457.50 

.03783 

•  1/0 

46V. 00 

4  5  6  •  /  5 

•00387 

.1/6 

476.00 

459.01 

•007V2 

•  136 

467.00 

459.77 

.00JV5 

•  144 

4V6.00 

460.5/ 

.00100 

•  153 

*05.00 

461. Zd 

.0010* 

•  16/ 

N1N.O0 

462.04 

.0017V 

.17/ 

*43.00 

46/ .60 

.0711* 

•  16/ 

*44.00 

463. 56 

.00120 

•  19/ 

4*1.00 

464.31 

.07125 

•  ZOi 

*50.00 

465.07 

.07130 

•  Z15 

*5 V.OO 

465.63 

.00135 

•  //? 

» 


t 


156 


AFWAL-TR-81-4177 
Volume  I 


MNETIC  ***  \  INETIC 

SfcKlci  POk  OJLF  ATS 

(50  OKA*  EVALUATION) 

*bb.Q0 

*66.59 

.001*3 

.239 

*77.00 

*07.35 

.001*6 

.253 

*06.00 

*68.11 

•00l5o 

.206 

**5.00 

*68.87 

.00160 

.261 

50*. OC 

*69.63 

.00169 

.295 

5i3.00 

*70.35 

.001*6 

.310 

52  2.00 

*71.15 

.00162 

.  32* 

531.00 

*  71.9i 

.00190 

.3*1 

5*0. CO 

*72.66 

.00199 

.359 

5*9.00 

*73.** 

.00203 

.377 

556.00 

*7*. 20 

.00215 

.  39b 

5&7.0C 

*7*. 97 

.0022* 

•  *lb 

576.00 

*75.73 

.0023* 

.*37 

565.00 

*  7  6. *9 

.002*2 

.*56 

59*. 00 

*77.26 

.00253 

.*60 

603.00 

*78.02 

.00262 

.  503 

o  i  2  •  0  0 

*78.79 

.00271 

.527 

62 1.00 

*79.55 

.00281 

.552 

630.00 

*60. 31 

.00289 

.578 

oJV. 00 

*61.07 

.00295 

•  bO* 

6*6.00 

*61.83 

.00300 

.631 

o5  7.00 

*62. 5o 

.00301 

.658 

666.00 

*83.33 

.00296 

.685 

o7  5 .00 

*6  * .07 

•Ou 269 

.711 

66  *.00 

*6*. 80 

.00278 

.737 

693.00 

*65.53 

.002b 1 

.761 

7U2.O0 

*86.25 

.002*2 

.78* 

71 1.00 

*86.98 

.00223 

.805 

720.00 

*67.70 

.0020* 

.32* 

729.00 

*88. *2 

.00185 

.8*1 

736.00 

*89.15 

.001 60 

.657 

7*7.00 

*89.87 

.001*7 

.671 

756.00 

*90. bO 

.00133 

•  86* 

7b  5 .00 

*91.33 

.00120 

.695 

77*. 00 

*92.06 

.00106 

.905 

76  3.00 

*92.80 

.00095 

.91* 

792.00 

*93.53 

.0008* 

.922 

601.00 

*9*. 27 

.00076 

.930 

610.00 

*95.01 

.00069 

.966 

619.00 

*95. 7o 

.00  Oo  3 

.9*2 

6 <16 .00 

*9 b.  50 

.00056 

.9*8 

63  7.00 

*97.2* 

.00053 

.952 

8*6.00 

*97.99 

.000*6 

.957 

855.00 

*98.73 

.000*2 

.  9b  1 

66*. 00 

*99. *8 

.000*0 

.965 

873.00 

500.23 

.000*0 

.  9b8 

8d2.00 

500.97 

.0003* 

.972 

691.00 

501.72 

.00332 

.975 

900.00 

502. *6 

.00029 

.977 

909.00 

503.21 

.00026 

.980 

918.00 

503.96 

.00026 

.932 

927.00 

50*. 70 

.00021 

.98* 

936.00 

505. *6 

.00021 

.986 

9*5.00 

506.20 

•  00  0 16 

.983 

95*. 00 

506.95 

. 00  0 1 o 

.990 

963.00 

507.70 

.00016 

.991 

972.00 

5  0  6  .  *  5 

.00016 

.992 
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aIncTIC  ***  AINETIC  SErUS  FUR  C3LF  ATS  ISC  ORAR  EVALUATION) 


Vfl 1*00 

509. l& 

•  03313 

.99* 

990. uO 

509.95 

.00313 

.995 

999. OG 

510.69 

.03338 

•  99b 

1006.00 

511.** 

.00309 

.997 

101 7.00 

511.19 

.00308 

.997 

lu£  b. GO 

517.9* 

.00338 

•  99b 

10J5.00 

51 J.  70 

•00308 

.999 

10*«*.0C 

51*.** 

.00308 

1.000 

1053.00 

515.19 

.0030b 

1.000 

TA8JLATED  PK£<  INET  It,  DATA  1 1 NTErP JLATEO)  FOR  EACH  CURVE  ON  THIS  GRAPH  (NO.  1  t 


CURVE  NO.  1  HEAT  KATE*  DC. U3G 


c 

TIHE 

TEAR 

OC/OT 

•FRACTION) 

•  SEC) 

(KELVINS  1 

1  SEC-11 

.01 

7.0b 

N91.S1 

.00230 

.02 

10.  oO 

896.31 

.00336 

.03 

ii.ll 

N99.8S 

.00827 

.ON 

15.il 

302.73 

.00319 

.OS 

17.11 

SOS. 18 

.00596 

.  08 

Id. 69 

S07.33 

.00672 

.07 

lG.il 

S09. 2  8 

.00789 

.08 

*1.  J9 

311.03 

.00822 

.09 

11.56 

312.63 

.00888 

.10 

ISm  6* 

SIN. 13 

.00958 

.11 

l*.65 

Sis. >2 

.01037 

.  12 

15.  5d 

316.81 

.01108 

.13 

lb.  *o 

318. 03 

.01177 

•  IN 

77.19 

319.18 

.01236 

.IS 

76.07 

320.27 

.01308 

.  18 

lb.  61 

321.32 

.01377 

.17 

29. 6i 

322.30  ‘ 

.01837 

.  18 

30.21 

323.23 

.01898 

.19 

JO.  6  7 

S2N.17 

.01556 

.20 

31.50 

323.03 

.01619 

.21 

J2.10 

323.90 

.01678 

.22 

31.69 

32  6. 72 

.01736 

.  23 

33.26 

327.31 

.01791 

•  2N 

33.61 

328.23 

.01885 

•  2S 

3*.  J* 

329.03 

.01897 

.28 

39.65 

529.76 

.01958 

.27 

35.37 

530. N7 

.02011 

.28 

35.  66 

331.1s 

.02066 

.29 

36. 3  J 

531.33 

.02120 

.  30 

36.60 

332. N9 

.02172 

.31 

37.25 

333.13 

.02223 

.32 

37.70 

533.73 

.02273 

.  33 

36.13 

53N.37 

.02328 

.  3N 

36.56 

538.97 

.02380 

AFWAL-TR-81 -41 77 
Volume  I 


MNtTIC 


***  MNETIC  ScK  I  cS  b  DR  GULF  ATS  (50  GrtAM  EVALUATION) 


.  35 

36.96 

333.36 

•02H2b 

.  3b 

39.  3B 

33b. 13 

•02H7H 

.37 

39.  76 

536.70 

.02525 

.  3  6 

HO.  lb 

337.25 

.02572 

.  39 

HO.  3b 

337.83 

•  02614 

.  HO 

HO.  94 

536.33 

.02b58 

.  HI 

Hi. 31 

336.66 

.02706 

.  42 

HI. 66 

339.3d 

.02751 

.  4  3 

42.  C  H 

539.89 

.02793 

.  HH 

H2.  HO 

3H0. 39 

.02630 

.  45 

H2  •  7  5 

3  40.6  6 

*  0266H 

.  Hb 

H  3 .13 

3Hl .3  3 

.02696 

.H7 

H3.  HH 

5H1.8H 

.02932 

.HB 

Hi.  7b 

5H2.32 

.02965 

•  H9 

HH.ll 

5H2.79 

.02996 

.30 

HH.  hH 

5H3.23 

.03030 

.51 

HH.  7  7 

5h3. 7 1 

.030b2 

•  52 

4  3 .  i  0 

3hH. 10 

.03089 

.53 

43.42 

5  HH  .  6 1 

.03110 

.  34 

H  3  •  7H 

5H5.03 

.03129 

.55 

Ho  .  0  o 

5H5.H6 

•031h7 

.  5b 

Hb.  36 

5H5.92 

.03164 

.  57 

Hb.b9 

346.33 

.03179 

.  SB 

H/.01 

5h6. 76 

•  0 3192 

.  59 

H7.62 

5h7.20 

.03203 

.  60 

H 7.  63 

34  7.62 

.03210 

.  61 

H7.9H 

3H6.0H 

.03211 

.  62 

Hb.  26 

5H6.H3 

.03203 

.  63 

Hb. 57 

5H6.67 

.0319b 

.  6H 

HB.  66 

5h  9. 2  6 

.03185 

•  65 

H9. 20 

3H9.o9 

.03174 

.  66 

H9 . 3  1 

350.10 

•  0  31o0 

•  b7 

H9.63 

350.32 

.03141 

.  6b 

3U.  13 

530.93 

.03114 

.69 

30. H7 

351. 3h 

.03081 

.  70 

50.60 

531.73 

.03043 

.71 

31.13 

532.1b 

.02999 

.  72 

31.  H  7 

532.56 

.02950 

.  73 

31.61 

333.00 

.02897 

.7H 

32.  lb 

533  .H  8 

.02643 

.  75 

52.51 

533.67 

.02766 

.  76 

52.66 

55  H. 3  2 

.02719 

.  77 

33.23 

53h. 77 

.02641 

.  70 

33.03 

555.23 

.02562 

.  79 

5H.06 

555.70 

.02479 

.  bO 

5h.  HH 

33b. 2  0 

.02394 

•  bl 

3  H.67 

53b. 71 

•023Co 

.  b2 

53.31 

53  7.2H 

.02214 

•  63 

33.  77 

337.79 

.02109 

.  6H 

30.20 

338.36 

.0200b 

.  65 

36.7  7 

536.99 

.01900 

.60 

57.31 

559.03 

.oi7oe 

.67 

37.69 

300. 3H 

.0io70 

.  ba 

36.31 

301.13 

.01533 

.  B9 

39.16 

5o 1 • 9 1 

.01433 

.  90 

39.  91 

5b2 . 6 1 

.01313 

.91 

o  C  .  7 1 

303.80 

•  01 16 C 
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MNtTIC 


CUrfVt 


***  aINETIC  SERIES  FOX  OJlF  ATS  150  CKAH  EVALUATION! 


.92 

61.60 

5b*. Vi 

.01066 

.93 

62  a  &D 

566.17 

.OCV32 

.V* 

63.7  5 

567. 62 

•CCOlb 

•  95 

65.09 

56V. 3 2 

.006V1 

.  Vo 

66 .69 

571.35 

.0057V 

•  V7 

60  •  o 0 

573.87 

.00*6* 

.  V8 

71.0  7 

577.10 

.003*3 

.  VV 

7*.  9b 

581.6V 

.00126 

NU.  2  HEAT  KATE- 

*0.0 JJ 

c 

TIME 

TEH? 

DC/OT 

(FRACTION) 

IStCI 

(KELVINS) 

(SfcC-1) 

.Cl 

16.55 

*66.81 

•C00V2 

.02 

27.  *7 

*72.81 

.00137 

.03 

33.  V3 

*77.19 

.00175 

.0* 

3V.0  7 

*80.0* 

.00215 

.05 

*3.3* 

*63.53 

.00256 

.  Ob 

*6.  VV 

*  6  6 . 0  i 

.00293 

.07 

50.23 

*88.21 

.00327 

.08 

53.13 

*V0.1V 

•G03b2 

.  OV 

55.76 

*V  1 .  V  9 

•  G03V6 

.  10 

56.17 

*V3.63 

.00*3* 

.11 

60.3  V 

*V5 , 1 5 

.00*66 

.  12 

62.  *5 

*96.56 

.00503 

.13 

6*. 38 

*97.68 

.00532 

.  1* 

66 .20 

*VV.l* 

.00566 

.  15 

67. VI 

5  00  •  3  2 

.00602 

.  16 

bV.  52 

501. *3 

.0063* 

.17 

71.06 

502.53 

.OObbo 

.  19 

72.53 

503.51 

.00700 

.  IV 

73.  V2 

50*. *8 

.00731 

.20 

75.29 

505. *1 

.00762 

.21 

76.55 

506.33 

•0C7V1 

.22 

77.7V 

507.1s 

.00622 

.  23 

78.  VV 

507. VV 

•  0  C  6  5  3 

.  2* 

80.  1* 

506.63 

.0086* 

.  25 

81.25 

509.57 

.00915 

.  26 

62.33 

510.32 

.009*2 

.27 

63.3  7 

511.05 

.00970 

.  28 

6*.  3 V 

511.75 

.01000 

•  2  V 

85.37 

512. *b 

.01031 

.30 

66. 33 

513.13 

.01058 

.31 

8  7.  26 

513. 7d 

.01085 

.  32 

68.17 

51*. *2 

.01113 

.33 

6V.0o 

515.3* 

.011*1 

.  3* 

6 V.  V2 

515.65 

.011b6 

.  35 

VO.  77 

516.25 

.01196 

.  36 

VI.  bO 

516.83 

.0122* 

.37 

V2  •  *  l 

517. *3 

.012*8 

.  36 

V3.  20 

517.95 

.0127* 

.  3  V 

V3  •  V o 

518.51 

.01303 

• 

V*.  7* 

5 1 V.  3  * 

.01329 

.*1 

V9.  *8 

519.57 

.01352 

.*2 

Vo.  22 

520.06 

.0137* 

.  *3 

Vo  .  V* 

520.5V 

.01393 
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KINcTIC  ***  \iNtTIi:  FUk  GJLf  4T3  (50  GRA4  fc  V  ALUAT I  ON ) 


.  44 

9  7.  o3 

571.09 

.01414 

.45 

90.35 

571.56 

.01443 

•  46 

99.04 

577.07 

.01469 

.47 

99.  71 

577.56 

.01490 

.  46 

100. 30 

573.07 

.01510 

.  49 

101. J4 

573.46 

.01531 

.  50 

101.69 

573.93 

.01350 

.  51 

107.33 

574.38 

.01670 

.  5 2 

107.9b 

674.83 

.01688 

.53 

103.59 

675.76 

.01604 

.  54 

104.71 

575.69 

•Glolb 

.  56 

104.67 

57b. 17 

.01631 

.  56 

105.44 

576.54 

.01648 

.57 

106.04 

576.9b 

.01655 

.  58 

lOo. b4 

577.37 

.01666 

.  59 

107.74 

577.76 

.01675 

.  60 

107. B4 

678.19 

.01687 

.  ol 

106.43 

578.59 

.0168/ 

.  e2 

109. 03 

578.99 

.01690 

.  b  3 

109.87 

579.36 

.01691 

.  64 

110.71 

579.76 

•01b9C 

.  b5 

110.80 

530.17 

.01687 

•  6b 

111.40 

630.56 

.01681 

.67 

111.99 

5  30  •  9  5 

»01b72 

.  68 

117.59 

531.34 

.01661 

.69 

113.70 

531.73 

.01649 

.70 

113.61 

537.17 

.01633 

.71 

114.43 

637.50 

. 01612 

.  7  2 

115.05 

332.89 

.0158b 

.73 

115.69 

333  •  £  8 

.01658 

.  74 

116.34 

333. bB 

.01529 

.  75 

117.00 

534.09 

.01497 

.  7b 

11 7. b7 

334.59 

.01460 

.  77 

118.37 

334.91 

.01419 

.  7b 

119.09 

533.34 

.01375 

.  79 

119.83 

335.78 

.01326 

.80 

170. 59 

536.23 

.01275 

.  81 

171.40 

536.71 

.01220 

.  8  2 

177.74 

337.20 

. 01 lb2 

.  63 

173.17 

337.72 

.01101 

.  64 

174.05 

538.^7 

.01039 

.  65 

175.05 

338.66 

.0097b 

.  86 

176.11 

539.49 

•0091u 

.87 

177.75 

540.16 

.00838 

.  b8 

176.50 

540.93 

.00769 

.  0  v 

179.65 

341.76 

.00703 

.  90 

131.33 

342.56 

.OObil 

.91 

133.07 

343. 72 

.00566 

.  98 

134.91 

544.69 

.00496 

.  93 

137.07 

346.26 

.00429 

.  94 

139. 59 

347.67 

•  0  0  3  b  7 

.96 

147.58 

349. 79 

.00304 

.  96 

146. c  1 

352. 1 5 

.00250 

.97 

150. 74 

333.11 

.00197 

.  98 

15b. 68 

359.02 

.00143 

.99 

165.37 

564.73 

.00093 
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UlNt Tit 

CUKVt 


***  AlNETIC  SEKlcS  FUk  GULF  ATS  (30  GRAn  EVALUATION) 


3  HEAT  RAlfc* 

20.000 

C 

Tide 

TEMP 

DC/UT 

(FKaCTIUNI 

(SEC) 

( aEL  VlNb  ) 

( SfcC-1 ) 

.01 

AS.  b9 

461.82 

.00049 

.02 

Sl.bG 

467.12 

.00081 

.03 

b2 . 02 

4  7u .60 

.00107 

.04 

70.42 

473.48 

.00131 

.03 

77. bi 

47b .80 

.00154 

.Ob 

83. b9 

477.91 

.00172 

.07 

89.02 

479.74 

.00192 

.  Ob 

93.90 

4dl.39 

.00219 

.09 

9b. 22 

482. 8b 

.00242 

.  10 

102.20 

484.19 

• 002b2 

.  11 

lOb.88 

485.44 

.00281 

.  12 

109. 32 

486. bl 

.00301 

.  13 

112. S4 

487.70 

.00320 

.  14 

11b. 57 

488.72 

.00339 

.  IS 

118.45 

489.70 

.00355 

.  lb 

121. 22 

490.63 

•  00  3b  8 

.17 

123. 88 

491. bi 

.00385 

.  18 

12b. 40 

492.39 

•CO40o 

.  IV 

128. 80 

493.22 

.00430 

.20 

131. JO 

493.99 

.00447 

.21 

133.28 

494.74 

•  004b  2 

.22 

13b. 41 

49b. 4b 

.00477 

.23 

137.47 

49b. lo 

•  CC  494 

.  24 

139.4b 

496.84 

•OCbl 1 

.  2  b 

141.38 

497. bO 

.00529 

.  2b 

143.23 

498.14 

.00547 

.27 

14b. J3 

498. 7b 

.00364 

.  2b 

14b. 73 

499.35 

,00580 

.29 

148.48 

499.93 

.00595 

.30 

lbO. 14 

500.49 

.00610 

.31 

lbl.7o 

501.0b 

.00626 

.32 

153.34 

501.59 

.00641 

.  33 

154.88 

502.12 

.00659 

.  34 

lbb. 38 

502. oi 

.006/5 

.3b 

15  7. d  4 

503.13 

.  OObbb 

.  3b 

lb9. 28 

303. b2 

•007C 1 

.37 

lot  .  c>9 

504.11 

.00716 

.  38 

1  b  2  .  \j  7 

504. b  8 

.00731 

.  3V 

lb3« 43 

505.04 

.00742 

.  40 

184. 77 

505.3) 

.00754 

.41 

1  b  b  .  0  8 

505.95 

.00769 

.  42 

187.37 

50b. 39 

.00783 

.  43 

lb  8. b3 

306.83 

.00798 

.  44 

lb9. 8a 

507.23 

.00810 

.  4b 

171.10 

307.67 

.00823 

•  4b 

172. 31 

508.09 

.00835 

.47 

1 7  a .  b  0 

508.49 

•0084b 

.  40 

174.67 

508.84 

.00858 

.  49 

1 7b. 8  a 

509.29 

•C08b9 

.  bO 

l7o.97 

509.68 

.  008  8  C 

.  bl 

1  7  a .  L  0 

310.07 

.r 6890 

i 
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MNtTIC  ***  s.  I  NET  i  C  ifcRlio  FOR  GJlF  ATS  (50  GRAM  £  V  AL  l)4TI  ON  I 


.  52 

179.22 

510.45 

.00900 

.  53 

loG.  3 3 

510.03 

.  0  C  9 1 0 

.  54 

101. 42 

sll.23 

.00920 

.  55 

162.50 

511.57 

.00929 

.  56 

10J.57 

511.94 

.00930 

.  57 

104.64 

512.30 

.00945 

.50 

105. 70 

512.65 

.00940 

.  5  9 

106.75 

513.01 

.00950 

.  bO 

10  7. 00 

513.3b 

.00953 

.01 

100.05 

513.71 

.00955 

.  0  2 

109.09 

514.05 

.00950 

.  63 

190.94 

514.41 

.00961 

.  64 

191.90 

514. 73 

.00961 

.  65 

193.03 

313.11 

.00956 

.  66 

194.00 

515.43 

.00949 

.  67 

195.13 

515. 79 

.00941 

.  60 

196. 20 

516.14 

.00934 

.69 

197.00 

516.50 

.00920 

.  70 

196. 30 

516.05 

.00920 

.71 

199.45 

517.21 

.00911 

.  72 

<100. 56 

517.57 

.00899 

.73 

<101.60 

517.93 

.00800 

.  74 

202.02 

510.30 

.00874 

.75 

703.97 

510.67 

.00856 

.7b 

705.16 

519.04 

.00833 

.77 

706.30 

519.43 

.00809 

.  70 

70  7.b3 

519.03 

.00785 

.79 

700.97 

520.24 

.00761 

.00 

710.76 

520.60 

.00736 

.  01 

211.65 

521.13 

.00705 

.82 

213. 10 

521.53 

.00672 

.03 

214. b2 

522.03 

.00641 

.  04 

216.23 

522.54 

.00607 

.  05 

217.93 

523.07 

.00570 

.  06 

219. 74 

523.64 

.00533 

.  67 

221.67 

524.2b 

.00500 

.  00 

223. 7s 

524.92 

•00463 

.  09 

226. CO 

525 .64 

.00424 

.  90 

220.  4  7 

526.43 

.00305 

.91 

231.21 

52  7.30 

.0034b 

.  92 

234.20 

520.2  9 

.00305 

.93 

237.  00 

529.43 

.00264 

.  94 

2  4 1 • 91 

530.77 

.  0  0  2  2  4 

.95 

246. 77 

532.35 

.00190 

.  9b 

252. 55 

534.23 

.00161 

.97 

259. 73 

536.62 

.00127 

.  9o 

260.65 

539.37 

.00095 

.  99 

2oi . o  7 

543.00 

• OOOeC 

He  AT 

R  A  T  c  *=  10.030 

C 

Tlrtc 

TtrtF 

UC/OT 

ACTION) 

(SLC) 

(RfcLVlNS) 

( SEC— 1 ) 

.01 

74.0  3 

443.07 

.  0  0  0  2  2 

.  02 

105.02 

440.23 

.00041 

.03 

12o. 33 

451.04 

.  C  C05  0 
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KINETIC 


***  KINETIC  SfcKIrS  EOk 


CULP  A  rS  150  GKAN  EVALUATION! 


.04 

142.09 

.06 

160. 43 

.06 

I6d.d6 

.07 

1/9. 72 

06 

169.46 

.09 

196.40 

.  10 

20o. 73 

.  11 

214.3o 

.  12 

221.64 

.13 

226. 40 

.  14 

234. 94 

.  16 

241.09 

.  16 

246.90 

.17 

262.65 

.  Id 

267.02 

.19 

262.63 

.20 

267. 73 

.11 

272.46 

.  22 

276.90 

.23 

261.26 

.24 

265.43 

.  26 

209. Ol 

.  26 

293.43 

.27 

297.22 

•  2d 

300.92 

.29 

304.63 

.30 

308.05 

.31 

311.45 

.  32 

314. 71 

.  33 

317. 66 

.  34 

320.96 

.36 

324.02 

.  36 

326. 96 

.  37 

329.67 

.3d 

332. 70 

.39 

335.46 

.  40 

336. 22 

.41 

340.92 

.42 

343.57 

.43 

346. 1 5 

.  44 

346.65 

.46 

351. 13 

.  46 

363 .64 

.47 

365. 92 

.  4d 

356. 2  0 

.49 

300.55 

•  60 

3o2 .60 

.61 

365.03 

.62 

307.22 

.  63 

309. 3  i 

.  64 

371  .53 

.  66 

3/3. 00 

.  66 

3  75.  7o 

.  67 

377.64 

.  6d 

379. 95 

.69 

301.94 

.  60 

385.97 

454.59 

.00071 

460.95 

•0Cu79 

456.93 

•  OOOo  5 

460.61 

.00099 

402.45 

.oeico 

463.97 

.0C116 

465.30 

.00126 

466.04 

.00132 

4o7.d7 

.00143 

469.02 

.00150 

470.12 

.00158 

4/1.15 

.00167 

472.14 

.00173 

473.09 

.00164 

473.99 

.00195 

474.64 

.00203 

475.60 

•C0206 

4  7 0  •  4  7 

.UC216 

477.24 

.00231 

4/7.96 

.00236 

476.6/ 

.00242 

479.30 

.00250 

460.53 

.00259 

460.03 

.00267 

461.50 

.00275 

461.91 

.00278 

462.61 

.00208 

463. 15 

.0030c 

463.00 

.00311 

464.20 

.00319 

464.73 

.00326 

466.20 

.00332 

465.7b 

.00342 

466.25 

.00352 

466.73 

.00357 

467.23 

.00361 

46  7.6 7 

.00367 

488.13 

•CG374 

483.59 

.00382 

4  d  9  •  0  3 

.00393 

469.47 

.00402 

409.09 

.00410 

490.35 

.00417 

490.71 

.00424 

491.11 

•  00432 

491.51 

.00439 

491. o9 

.00447 

492.23 

.00464 

492.65 

•  OC  460 

493.52 

.00464 

493.33 

.00466 

493.70 

.00472 

494. 1 1 

.00476 

494.46 

.00464 

494.01 

.00488 

495.10 

.00492 

490.55 

.00494 

if 


J 
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a  I  NET  1C 


CUKVE  NO 


***  A 1NET1 C  SERIES  E  Qk  SOLE  ATS  4  0  GRAN  £  V  al  J  A  f  ION ) 


.ol 

3o5 . 49 

496.84 

.00495 

.  b2 

3  6  8 . 0  2 

490.18 

.00495 

.63 

390. 0 4 

496.61 

.00495 

.  64 

392.06 

496.85 

.00495 

.66 

3  94 . 0  o 

497.19 

.00495 

.  66 

39o.lD 

497.52 

.00495 

.  b7 

396.12 

497.8b 

.00494 

.  68 

400.16 

498.20 

.00493 

.69 

402.18 

498.33 

.00493 

.  70 

404. 22 

498.6? 

.00489 

.  71 

406.29 

499.20 

.00462 

.  72 

408. 38 

499.54 

.00475 

.  73 

410.60 

499.68 

.00468 

.74 

412.66 

500.21 

•  00460 

.  76 

414. 8b 

500.38 

.00449 

.  76 

417. 12 

600.94 

.00437 

.77 

419. 44 

501.31 

.00426 

.  78 

421 .62 

501. b9 

.00414 

.  79 

424.27 

502.08 

.00403 

.  60 

426. 7a 

502.43 

.00391 

.61 

429.40 

302.89 

.00377 

.  82 

432. 12 

503.32 

.00360 

•  63 

434.98 

603.7? 

.00339 

.  84 

438.01 

604.24 

.00320 

.'6  6 

441.21 

50*t.  7  3 

.00304 

.  66 

444.60 

505.29 

.00287 

.  67 

446.24 

505.86 

.00260 

.  68 

462. 16 

506.48 

.00243 

.  89 

466.47 

507.16 

.00220 

.90 

461.24 

507.93 

.00200 

.91 

46b. 6  7 

506. 78 

.00177 

.  92 

472.60 

509.74 

.OUlb2 

.93 

479.09 

310.81 

.00141 

.94 

486. ?o 

612.06 

.00120 

.96 

496. 60 

313.49 

.00104 

.  96 

60b. 17 

615.24 

.00084 

.97 

619.96 

517.31 

.00064 

.  9  8 

638.12 

520.51 

.0004/ 

.  99 

662 .87 

524.bi 

.00030 

HfcAT 

RATE-  6.000 

C 

TIME 

T  ErtR 

DC/DT 

ACTION) 

(SEC) 

(KELVIN) 

cset-i) 

.01 

105. 1 7 

4  36 .14 

, OOOlo 

.  02 

154.59 

440.28 

.00025 

.  03 

190.97 

443.32 

.00031 

.04 

221.27 

445.66 

.00037 

.05 

246.44 

44  7.92 

.00042 

.  Ob 

267.4? 

449. 73 

.00051 

.07 

286. 38 

461.32 

.00056 

.  08 

303. 30 

462.73 

.COObC 

,09 

319.10 

464.06 

.000b 7 

.  10 

333.60 

465.23 

.00071 

.11 

347.10 

456.41 

.CC077 

.12 

359.03 

457.46 

.00083 
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* IncT 1C 


***  <INhTiC  i£Kl£S  Pl)K  l» JlF  Afi 


.13 

3/1.35 

.  14 

362.35 

.  15 

392.32 

.  lo 

402.77 

.  17 

412. 2b 

.  Id 

421. 29 

.  19 

429.92 

.  20 

436.19 

.21 

446.15 

.  22 

453.65 

.23 

461.27 

.  24 

463. 39 

.25 

475.27 

.2b 

4bl. 92 

.27 

466. 36 

.  2  d 

494. b6 

.29 

500.74 

.  30 

50b. 91 

.  51 

513.24 

.  32 

519. 39 

.  33 

525.36 

.  34 

530.3b 

.  35 

535.54 

.  3b 

540.62 

.37 

545. 5b 

.  3b 

550.36 

.39 

555.12 

.40 

559.  7  7 

.41 

5o4 .34 

.42 

5b8. 61 

.43 

573.19 

.  44 

577.4? 

.  45 

581. 6d 

•  46 

565. 82 

.47 

569.90 

.  4b 

593.90 

.  49 

597. d3 

.50 

601.73 

.  51 

605.51 

.  52 

609. 27 

.53 

0 12 . 98 

.  54 

6l 6 • b  3 

.55 

o20 .23 

.  5b 

623. 77 

.57 

627.29 

.5b 

630.7b 

.  59 

b34. 20 

.  bO 

637. o2 

.61 

641. 31 

.  61 

644 . 3  7 

.  63 

647. 72 

.  64 

651 . Oo 

.  65 

654. 38 

.  6b 

657. 72 

.  b7 

bb 1 • 05 

.  6d 

664. 43 

.  69 

6  6  7.  76 

(it  UKA4  t VAtUAT ION) 


45d.45 

.00066 

459.33 

.00094 

460  •  2a 

.00096 

461.09 

.00103 

4&1.69 

.00106 

4b2.b> 

.00113 

463.36 

.00116 

464.33 

.00123 

464.75 

.0012b 

465.43 

.00132 

466.02 

.00137 

466.53 

.00144 

4b  7. 23 

.00146 

467.7? 

.00152 

4b  6 • 3 1 

.00156 

4bd .94 

.OOlbC 

469.36 

.00166 

469. d  7 

.00165 

470.37 

.0014b 

4/0.92 

.001/5 

471.41 

.00185 

471.66 

•0C19C 

472.30 

.00195 

472.73 

.00200 

473.15 

.00205 

473.55 

.00210 

473.99 

•  0  C  2 1  d 

474.39 

.00216 

474.74 

.00221 

4/5.12 

,0022b 

475.49 

.00231 

479.35 

.G0236 

4/6.21 

.00240 

476.5b 

.00243 

47o. 91 

.C0246 

477.29 

.0025c 

477. 5d 

.00257 

477.91 

.00260 

4/6.24 

.00264 

4/d.59 

.00206 

4  7  d. 6  7 

.  0 c 2  7  2 

479. id 

.00  27  6 

4/9.49 

.00260 

479.79 

.00264 

4d0.0d 

,0026b 

4d0.3d 

.00269 

4d0 . 6  7 

.00292 

4d  J.9j 

.00294 

4d 1 • 2  4 

.00296 

4  d  1  •  9  3 

.00296 

4d 1 . d 1 

. C03C  0 

462.09 

.00301 

4d2 . 9  7 

. tc  3u  1 

4d2 .04 

.00301 

462.92 

.00301- 

463.23 

.00296 

463.47 

.  \j  1 2  9  7 
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***  KlNtTIJ 

se<icS  fuk  gjlF 

ATS  i 5u  GRAM 

E9 AL JATIUNI 

.  70 

o7i.  L6 

*83.75 

.00293 

.71 

o7<t.  39 

484.04 

.00290 

.72 

o7d* Qo 

*0  * • 3  2 

•00286 

•  73 

oel. 63 

*6  * . 6 1 

•00281 

.  7* 

bad. 19 

*6*. 90 

.00276 

•  75 

baa. 66 

*85.20 

.00270 

.  7o 

091.63 

*85.50 

•00262 

.  77 

696.50 

*85.81 

•0025* 

•  78 

700.51 

*86.13 

•002*6 

.79 

709.65 

*8  6 • *  7 

.00237 

.  80 

706.97 

*86.61 

.00227 

.01 

713.65 

*87.17 

•00216 

•  02 

7ia.  16 

*87.55 

.00208 

•  83 

766.38 

*87.95 

.00197 

•  8* 

768.33 

*88.37 

•00166 

•  85 

733.63 

*88.81 

.00175 

.  86 

739.77 

*89.29 

•  OC lb  2 

.87 

766.71 

*69.81 

.001*9 

•  88 

733.71 

490.37 

.00137 

•  89 

7o0.al 

*90.99 

•00126 

.90 

769.13 

*91.67 

•00113 

.91 

778.53 

*92. *3 

•00100 

.92 

7d9. 15 

*93.30 

•00066 

.93 

801.67 

49*. 31 

.00076 

•  9* 

615.58 

*95. *7 

.00065 

.95 

837.66 

*96.87 

.0005* 

.96 

857.55 

*98.56 

.000** 

.97 

877.39 

500.59 

.000  3  8 

.98 

909.53 

503.25 

.00026 

.99 

956.65 

507.17 

.00015 

rth.NCri  «AkK  AT  .133  MI*.  (  .153  MIN.  SINCE  -AST  MARK )  KINETIC  IN  CORE 


KINETIC  ANALfSIS  tir  FKlcOMANS  MeTiOi)  CULO  TGAJ  SUBROUTINE!. 


CUNY 

EACKCALJ 

ST.DfcYN. 

LOG  PR£X 

ST.UEVN. 

AV.LOG  AEC 

st.oevn 

H 

20.055 

•  567 

o.*29 

•  50* 

6.357 

•  0*61 

5 

20.367 

.*85 

6.587 

.480 

6.371 

•  0*0o 

b 

20.1*3 

.379 

6.498 

.37* 

6.386 

•  0311 

7 

20.063 

.*1* 

o.*7b 

.*06 

6.401 

•  033o 

0 

20.3*9 

•  306 

6.61* 

.299 

6.409 

•0266 

9 

20.159 

•  27  6 

6.539 

.269 

6.421 

.0230 

10 

20. 318 

.273 

6.017 

.265 

6.427 

.0238 

11 

20. **6 

.217 

6.680 

•  210 

0.433 

.0211 

12 

20. *08 

•  215 

6.670 

.208 

6.441 

•  0205 

13 

20.462 

.177 

6.696 

.170 

0.443 

.0187 

1* 

20.422 

.169 

6.665 

•  lo2 

o.  *50 

.0177 

15 

20. *96 

•  178 

6.722 

.170 

6.45* 

.0193 

lb 

20.588 

.193 

6.7b* 

•  185 

0.45b 

.0215 

17 

20.520 

•  198 

6.737 

.169 

6.460 

•  0203 

18 

20. *39 

•  187 

6.  70  6 

.179 

6.  *65 

.0190 

AT  THIS  MARK. 


LOG ( 1-C J  *100 

1.9823 

1.9777 

1.9731 

1.9685 

1.9638 

1.9590 

1.95*2 

1.9*9* 

1 .9**5 
1.9395 
1.93*5 
1.929* 

1 .92*3 
1.9191 
1.9138 
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AiNcUC  ***  <1N6T1C  SfcitliS  FJK  OJLE  ATS  ISO  U9A9  EVALUATION! 


19 

70.997 

•  145 

6.711 

•  13d 

6*470 

.0165 

20 

70.397 

•  13V 

6.73  7 

•  132 

6*470 

.0179 

21 

70.319 

•  13d 

6.793 

•  131 

6.4/2 

.0173 

22 

70.913 

.153 

6.709 

•  145 

6.476 

.0135 

2i 

70.939 

•  1  39 

6.729 

•  132 

6.477 

.0169 

24 

70.379 

•  14b 

6.691 

•  1 40 

6,47V 

.0157 

25 

70.388 

•  136 

6.696 

•  12V 

6.4dl 

.0152 

26 

70.398 

•  126 

6.680 

•  lid 

6. 4d  J 

.0190 

2/ 

70.799 

•  1 2o 

6.861 

•  11V 

6.405 

.0133 

26 

70.337 

•  111 

6.699 

•  104 

6.405 

.0138 

29 

70.393 

•  13d 

6.703 

•  12V 

0.406 

.0159 

JO 

70.331 

.cm 

o.  770 

•  0d5 

6*404 

.0158 

31 

71.798 

•  235 

7.08/ 

•  220 

6.475 

.0356 

J2 

70.903 

•Odd 

6.70  9 

•  Gd2 

6«  40  0 

.0130 

JJ 

20. 191 

•  104 

6.620 

•  0  V  7 

6.493 

.0109 

34 

20.1/7 

•  103 

6.619 

.096 

6.493 

.0102 

35 

20.197 

•  lid 

6.601 

•  110 

6. 493 

.0109 

36 

20 • 0  08 

•  122 

6.  5b8 

•  113 

6.495 

.0109 

3? 

20.007 

•  120 

6.39  3 

•  112 

6.496 

.0099 

Jd 

19.993 

•  130 

6.337 

.121 

6.496 

.0106 

39 

20.029 

•  1  3d 

6.399 

•  12d 

6.495 

.0119 

40 

20.091 

•  143 

6.  333 

•  132 

6.494 

.Olid 

41 

2G.O03 

•  1  46 

6.  339 

•  135 

6.494 

.0119 

42 

19.930 

•  1 4  6 

6.31o 

•  135 

6.494 

.0117 

43 

19.893 

•  136 

6.972 

•  126 

6.495 

.0110 

44 

19. 763 

•  135 

6.9  36 

.125 

6.496 

.0112 

45 

19. 790 

•  131 

6.926 

•  121 

6.495 

.0110 

*»6 

19.717 

.127 

6.  9  lb 

•  lid 

6.  49d 

.0109 

4/ 

19.632 

•  131 

6.  36  7 

•  120 

6.494 

.0118 

48 

19.377 

•  135 

6.359 

•  124 

6.494 

.0129 

49 

19.321 

•  1 35 

6.330 

.124 

6.493 

.013b 

50 

19.973 

•  132 

6.309 

.122 

6.492 

.0191 

51 

19.927 

•  132 

6.268 

.122 

6.491 

.0198 

52 

19.381 

•  135 

6.267 

.124 

6.4d9 

.0157 

53 

19. 329 

•  139 

6.792 

•  127 

6.407 

.0167 

54 

19.209 

•  144 

6.213 

•  132 

6.485 

.0180 

55 

19. 188 

•  14V 

6.178 

.137 

6.40  3 

.0196 

56 

19.110 

•  1 4  d 

6.  1 9b 

•  136 

6.481 

.0203 

57 

19.039 

•  1  4o 

6.119 

.134 

6.470 

.0213 

58 

19.001 

•  150 

6.091 

.137 

6.475 

.0230 

59 

18.930 

•  157 

b.Cbb 

.144 

6.472 

.0293 

60 

18.901 

•  164 

O.091 

•  150 

6.46  7 

.0235 

6 1 

18. 898 

•  172 

6.019 

.157 

6.463 

.0269 

62 

18. 793 

•  17d 

3.987 

•  lo2 

6.450 

.0231 

63 

18. 739 

•  163 

3.936 

•  167 

6.453 

.029a 

64 

18.679 

•  167 

3.927 

.  1  70 

6.447 

.0307 

65 

18.6  90 

•  l  V2 

3.909 

.175 

6.440 

.0317 

66 

18.590 

•  201 

3.67b 

•  Id  3 

6.433 

.0330 

67 

18.593 

•  204 

3.830 

•  1»5 

6.425 

.0390 

68 

18.99a 

•  201 

3.822 

•  ld2 

6.417 

.0398 

69 

18.937 

•  1V6 

3.786 

•  1 7d 

6.406 

.0333 

70 

18.912 

•  167 

3.768 

•  1/0 

6.390 

.0360 

71 

18.398 

•  id4 

3.730 

•  167 

6.387 

.0363 

72 

18.363 

•  164 

5.729 

•  166 

6.375 

.0369 

73 

18 . 3  3o 

.177 

5.700 

•  160 

6.362 

•  OJ73 

74 

18.312 

•  174 

5.677 

•  l5d 

6.340 

.0377 

75 

16.338 

.173 

5.673 

•  1  5V 

6.333 

.0372 

1.908a 

1.9C31 

1.897o 

1.8921 

1.8803 

1.880b 

1.8731 

1.889,* 

1 . 8833 

1.8373 
1.8313 
1  .8831 
1.8388 
1.8373 
1.8781 
1.8193 
1.8179 
1.8067 
1.7993 
1.7973 
1.7833 
1.7787 
1.7709 
1.7639 
1.7359 
1. 7967 
1.7909 
1.7379 
1.7793 
1.7160 
1.7076 
1.6990 
1.6907 
1.6817 
1.6771 
1.6678 
1.6537 
1.6933 
1.6333 
1  .6737 
1.6178 
1.6071 
1.5911 
1.3796 
1.3687 
1.336 3 
1.5991 
1.3315 
1.3185 
1.3031 
1.9919 
1.8771 
1.9679 
1.9977 
1.9319 
1.9150 
1.3979 
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HXNtTlC  *«*  AINETXU  SEKiEA  PUK  GJuf  ATS  I  Su  UKAI  E i ALU AT  I  ON  I 


7b 

18.334 

♦  17  a 

3.663 

.139 

b  .  313 

.0  369 

1.3802 

77 

18.349 

.173 

3.643 

•  130 

6.297 

.0370 

1.3617 

16 

10.362 

•  lo4 

3.629 

•  140 

6.27  7 

•  0  364 

1.3424 

7* 

18.353 

•  146 

3.603 

•  133 

6.  236 

.0361 

l  .3222 

60 

lb. 342 

.129 

3.370 

.117 

6.234 

.0339 

1.3G10 

61 

10. 343 

•  132 

3.337 

.119 

6.209 

.0339 

1.2788 

61 

10.370 

•  ItO 

3.339 

•  126 

6.102 

.0336 

1.2553 

03 

10. 3V9 

.1**/ 

3.322 

.  1 J2 

6.  131 

.0352 

1.2304 

6* 

13.443 

.133 

3.3C9 

.139 

6.119 

.0343 

1.2041 

6* 

I8.4b/ 

•  13s 

3,403 

.139 

6.003 

.0341 

1.1761 

0  to 

10.302 

.132 

3.462 

.136 

6.047 

.0333 

1.1461 

o7 

10.602 

•  148 

3.462 

•  132 

O.003 

.0311 

1.1139 

00 

10.607 

.172 

3.440 

.133 

3.939 

.0309 

1.0792 

69 

10.709 

•  201 

3.413 

•  100 

3.909 

•  0311 

1.0414 

90 

10.700 

.2  30 

3.30? 

.203 

3.833 

.0311 

1 .0000 

VI 

10.913 

•  233 

3.300 

.209 

3.790 

.0291 

.9342 

92 

18  «  9oo 

•  201 

3.037 

.249 

3.724 

.0309 

.9031 

V3 

19.014 

•  314 

3.277 

.2  79 

3.644 

•  0324 

.8451 

94 

19.123 

.370 

3.237 

.327 

3.337 

.0349 

.7782 

96 

19. llO 

.433 

3.133 

•  382 

3.430 

.0396 

.6990 

9b 

19.32/ 

.402 

3.  110 

.423 

3.343 

.0416 

.6021 

9/ 

18.964 

•  3o** 

4.029 

.610 

3.211 

•  0322 

.47/1 

90 

19.33/ 

•  63b 

4.790 

.333 

3.026 

.033? 

.3010 

AVER  AGE 

ACTIVATION  tNtRGf  - 

19.900 

AVERAGE: 

LOG  PRcX 

6.469 

OUT H  RJK  EO-oO  PEKCENT  CONVERSION 


AiNtTIC  ***  UNtriC  ifrXlcl  fU«  UJLF  » IS  »iO  (iKAi  E*ALUAUOf«» 


AFWAL-TR-81-4177 
Volume  I 


J  z 
3  o 
-I  o 
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XAIN  -  .lVA5J-.JAfc-J^  X  MAX  •  .XlYbAbiAE-OX  TAIN  •  J1*8»902E*01  YAAX  -  -  .dOdO*  *0  76  *3 1 


MNEIIC  <  1NET1G  SEA  I b S  FOR  GJLF  ATS  OO  GRAM  EVALUATION! 


AFUAL-TR-81-4177 
Volume  I 


3  7L 
3  3 
•J  O 
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AKIN  -  .  l«77Y8JiE-t>2  ANA*  •  . El 2»2 S54E-0Z  YNIN  »  - . Z7B 31  ZYABKO!  TNAX  -  lt>6 3 l 8V0E *0 l 


tlNcTlC  ***  tlNETIC  StKItS  POk  l/ULP  4T5  (i>0  UKAk  EVALUATION) 


AFWAL-TR-81 -41 77 
Volume  I 


i9  x 
3  3 
_J  O 


***********  »*» 


*»»*****»**»»**»***«*» 


**»»»*»*»»***»* 


»»*»**»»* 
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*HIN  *  •  18t>f:W!»'*e-32  KHAX  *  ^lOtti  3626-02  ViilN  *  -•26648  2226*31  YAAX  »  -•  1*7544266  *01 
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XHIN  -  .l»A0773it-3X  X«*X  -  .<!0V<!8J<!#e-02  r*IK  •  -.8*8*8  7*4E»0l  VH4X  •  -.1S18587JEOI 
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XHIN  •  X  MAX  •  *40b / l b  74E—04  Ydlh  •  “•463<;bbb<»fe*0l  VHAX  *  - .  ISlb  l  OSOE  *0 1 


activation  energv  vs  conversion 


AFWAL-TR-81-4177 
Volume  I 


% 


»  •  * 


*  •  * 


«O*30f  6/AZ12*  »  XXWA  A0*3AA«  HtSI*  »  NIKA  Z«*300000CBA*  ">  XVWX  T C*?OOOCOOO* •  -  NTWX 


AlNhTIG  ***  <lNfcTIC  SfcKltS  FOK  GJlF  ATS  t  *0  G K Art  fc  V  ALlMT  I  ON  > 


AFWAL-TR-81 -41 77 
Volume  I 


x 

3 
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XAIN  -  • 400000004 *3 1  XAXX  -  .9«000000£»0<!  THIN  •  .479#14096*01  r«»X  -  . 70U7C 916b »U  l 
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X.1IN  -  •  100000006*  3 1  UMAX  -  .  19  j  iE  7UE  +  01.  VAIN  -  ,!>BVia&90E*01  OUX  .  .6A961T07E+01 
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UlNirTIC  ***  llNCTIC  SERIES  FOR  GULF  ATS  <50  GKAI  EVALUATION) 

Tit  UROER  OF  THE  RcACUUN  li>-  .39  THIS  VALUE  IS  CALCULATED  FkOM 
Me  AVERAGE  LJG  F<C)  VckSJS  <i-L< 

LUb  UF  PRE-EXKUNEnT i AL  FACTOR*  o.399j 


AVERAGE  ACTIVATION  ENcRGT  IS i  19.900 

average  HEAT  JF  REACTION  l  Si  i  109.  22  STANDARD  DEVIATION: 


CUN  V 

EA(KCAL) 

3 

20 • 3o7 

ID 

20.310 

13 

20.996 

Cl) 

20.397 

23 

20.306 

30 

20.531 

33 

20.197 

90 

20.091 

93 

19.790 

30 

19.973 

33 

19.160 

oO 

16.901 

33 

16.690 

/  0 

16.912 

/  3 

16.338 

oO 

16.392 

03 

16.967 

90 

16.780 

93 

19.110 

ST. UtVN. 
.963 
.273 
.1/0 
.139 
.136 
.091 
.110 
.193 
.131 
.  1  32 
.199 

•  ta9 

•  192 
.  10  / 
.1/5 
.12  9 
.139 
.230 
.930 


)6  FRt  X 

st.oevn, 

6.307 

*  9  00 

0.317 

.203 

8.72c 

.170 

6.  737 

.132 

o.  o9b 

.129 

6.770 

.003 

6.601 

.110 

0.333 

.132 

0.926 

.121 

3.309 

.122 

o.l  76 

.  13/ 

b  ,  0  9 1 

.130 

3.909 

.173 

3 . 7o 3 

.  170 

3.0  /  J 

.  139 

3.3  70 

.  117 

3,903 

.  139 

3.307 

.203 

3 . 133 

.362 

LUG  AFC 

ST.OEVn 

0.371 

.0906 

6.927 

.0236 

O.  959 

.0193 

6.970 

.0179 

6.901 

.0132 

6.989 

.0150 

6. 993 

.0109 

0.999 

.0110 

0.993 

.0110 

b.992 

.0191 

0.903 

,0196 

6. 9b7 

.0235 

0.990 

.0317 

0.390 

.0  360 

o  •  333 

.0372 

6.239 

.0339 

o.  006 

,CJ9l 

3.8  3  3 

.0311 

3.95b 

.0396 

*> 
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APPENDIX  B.4 
PROGRAM  KINETIC 

SAMPLE  OUTPUT  PLOT 


0 


RATE  OF  EVOLVED  HEAT  (  MCAL/MG-SEC 


AFWAL-TR-81- 
Volume  I 


3.50- 


3,00- 


2.50- 


IC  SERIES  FOR  OUl F  RTS  ( 


RflTE=80.0  © 
RflTE=40. 0  A 
RRTE=20.0  + 
E= 1 0 . 0  x 
<5> 


G.00 

*20 


E  (  DEGREES  KELVIN  1 


I 
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6£i<C6NT 

AFC 

•  227380736*07 

5 

.135153815307 

0 

.23327397E*07 

7 

.251667695307 

a 

.236525915307 

9 

.163682095307 

lo 

.267279995307 

1  1 

.271279535307 

12 

.275993535307 

id 

.278836185307 

19 

.2dl99393E307 

13 

.283201625307 

lb 

.28558923E307 

17 

.288398356307 

id 

.291875195307 

19 

.293866395307 

10 

.293917865307 

2i 

.296660675307 

11 

•29956269E*07 

li 

.29992366E307 

13 

.30l6353bE307 

13 

•30267523E307 

lo 

.  3032  33  78E  307 

1/ 

.30581706E307 

id 

.305773255307 

a 

.3  060 1862E  *0  7 

dO 

.305005115307 

di 

•  298  78389E  +  07 

ii 

.307926295307 

3d 

.310933315307 

d3 

.311323376307 

d  3 

.311327135307 

do 

.31252837E307 

it 

.313351735307 

id 

. 313233665307 

03 

.3123352/5307 

30 

.311800306307 

**1 

.31200509=307 

31 

.31221399630/ 

3d 

.31292 69 /c+O/ 

33 

. 313060 19E307 

33 

.312799036307 

3b 

.312319825307 

37 

.311 89853E307 

3d 

.311586185307 

39 

.3110537‘*6307 

3  0 

•313326 30 E307 

31 

.309696725307 

31 

.308571875*07 

3d 

.307099625307 

33 

.30561031530  7 

33 

.303205735307 

3b 

.302733635307 

3  7 

•  300  8b7156  +  0  7 

30 

.29370385=307 

3  9 

•290195915*07 

oO 

.293310155*07 

0  1 

.293  333025*07 

02 

. 28b95b70E  *07 

O  J 

•  2 8  j  39 752E * 0 7 

O  3 

.279757305*07 

03 

.27553551=307 

OO 

.270928635*07 

o  7 

.  2n  <,1 3993  6  *f;7 
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6d 

•  2bll307!>E*0? 

69 

•  2t>b04960E*07 

7 0 

•  2i02b!>4!>E*07 

/I 

•  243  777«b£  +07 

72 

•  23  702077b *07 

7  J 

•  230 13362E  »0  7 

74 

•2230b047=f07 

7d 

•2l521272E*07 

7b 

•  20669163b  *U  7 

77 

•l97962bbE*07 

7b 

•lb9106o9E*07 

79 

•lb032011E*07 

bd 

• L7135b67c*07 

bi 

•  lbl 7882dt  *0  7 

d2 

•  15194932EO/ 

bi 

•14172920E*07 

b<* 

•  13157&93E  *07 

bb 

•  12159430E9-07 

bo 

•  H1488b2E»07 

b7 

•10l042bdE»07 

db 

•909&1992E*0b 

b9 

•810726«9E*0o 

90 

•7l329474E^0b 

91 

•61b33h92E*06 

92 

•52941006E»0b 

9  J 

•443 17549E*0b 

99 

. 36034l36t*0b 

93 

•28706038t»0b 

90 

•  22142478E>0b 

97 

•  162  674l5E»0o 

9b 

. 10b26377t+0b 
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APPENDIX  C.2 
PROGRAM  CURE 

SAMPLE  OUTPUT 


189 


AFVJAL-TR-81-4177 
Volume  I 


WHAT  IS  SAMPLE? 

Gill  F  ATS  SO  G  F"A!  . 


BY  WHAT  KINFTIC  MFTHOD  WAS  DATA  FOUND? 

Mill.  TIPI  F  SCANS/RSr 

ENERGY  OF  ArTIi»ATTON?19.SOO 

ORDER  OR  RFAGTIONIR I?  f  TF  THFRF  IS  NO  ORDFR  MAKE  N=0»0 


DO  YOU  WANT 

af <r '  and  run 

PPTNTFD2YFS 

PFRCFNT 

AFT 

14 

.G71SP411F+0-? 

.FOfiSPPflPF+O'7 

%  OF  C 

AFIC) 

G'r> 

0 

.  70Re!?S4SF+07 

o. 

1 

.214241 13F+07 

, 473 1 R073F-08 

2 

.21 99SR77F+07 

, 833PR0O 1 F-Ofl 

3 

. 22SF724 1 F+0? 

.  1  3P7737SF-07 
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44 

.31 3060 1  9F+07 

. 155805546-06 

45 

.31 77990 3F+07 

.  159001 1 56-06 
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85 
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88 
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89 
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90 
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81 
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97 
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93 
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94 
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APPENDIX  C.3 

PROGRAM  CURE 


SAMPLE  OUTPUT  PLOT 
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RECIPROCAL  TEMPERATURE  (iOOO/K) 


TEMPERATURE  DEGREES  CELSIUS 


